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Lower Blackfoot TMDLs and Water Quality Improvement Plan — Executive Summary

EXECUTIVE SUMMARY

The Lower Blackfoot TMDL planning area is located in Missoula, Powell, and Granite counties
and encompasses 377 square miles of mixed federal, state, and private land ownership. It
includes the Blackfoot River watershed downstream of the Clearwater River confluence
(Appendix A, Figure A-2). Elevations range from approximately 3,280 to 7,504 feet above sea
level with a mean of 5,330 feet. The streams drain from conifer forested mountain slopes into
broad, alluvial grassland and shrubland valleys. The mainstems of the Blackfoot River and the
lower reaches of Elk, Camas, and Union creeks flow through agricultural valleys where most
land uses are related to livestock production.

The Clean Water Act requires the development of TMDLs that specify water quality conditions
that support all beneficial uses associated with the classification category. The planning area
waters are classified as B-1, supporting uses for drinking, culinary and food processing after
conventional treatment; bathing, swimming and recreation; growth and propagation of salmonid
fishes and associated aquatic life, waterfowl and furbearers; and agricultural and industrial water

supply.

This document combines a framework approach to TMDL development and a generalized
watershed restoration strategy. The framework approach to TMDL development in the Lower
Blackfoot planning area is in response to the requirement to specifying maximum daily pollutant
loading from a typically limited amount of data describing existing flow and water quality
conditions. The major pollutant categories in the planning area waters are excess sediment,
metals and elevated stream temperatures. The extent of the impaired water bodies in the planning
area is displayed in figures in Appendix A against several natural resource, land cover and land
use themes.

Sediment impairments were identified as a degree of departure from fine sediment content and
channel habitat condition targets deemed protective of the most sensitive uses: aquatic life and
cold water fisheries. Gross sediment loading estimates from general landscape processes and
sources are divided into daily loads from predominant land uses with the combined aid of a
coarse resolution sediment loading model, aerial photo interpretation and field assessments.

Temperature impairment was assessed through a review of data collected during the 2006
growing season. Stream channel shading conditions were determined from a combination of field
stream assessments and interpretation of aerial photography. The selected data were used in
conjunction with a daily time step temperature loading model to determine whether water
temperature increases were within those allowed by the temperature standards for B-1 streams.

A limited amount of water quality sampling and flow measurements were used to characterize
trace metals loading during high and low flow conditions. The metals TMDLs are presented in
the form of a daily loading equation using established numeric concentration standards and a
margin of safety.

Sediment source assessments identified roadway and land use related loading sources.
Restoration strategies focus on implementing best management practices for road construction
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and maintenance, livestock grazing, irrigated forage production, timber harvest and residential
development.

The framework TMDLs presented in this document are considered as a point of departure to be
adjusted with information from future, more targeted assessment and restoration efforts. They are
proposed here in the context of adaptive management, a process of making initial land and water
management adjustments, monitoring the resulting water and land condition responses, and
modifying management options and water condition goals toward meeting water quality
standards and supporting beneficial uses.

The restoration process identified in this document is voluntary, cannot divest water rights or
private property rights, and does not financially obligate identified stakeholders unless such
measures are already a requirement under existing Federal, State, or Local regulations.
Restoration strategies are intended to balance the varying uses of water while adhering to
Montana’s water quality and water use laws. This document is intended to describe the current
knowledge of water quality conditions and propose a path for water quality restoration. As more
knowledge is gained through the restoration process and monitoring, this plan will need
adjustment to accommodate evolving scientific information and incorporate lessons learned in
observing environmental responses to land and water management. Montana’s water quality
programs provide for future TMDL reviews and offers technical and financial assistance toward
restoring water quality.

The document structure provides specific sections that address TMDL components and
watershed restoration. They are described in Section 1.0. The table that follows contains a
summary of the TMDL components addressed in this document. Table Ex-1 that follows
contains a summary of the TMDL components addressed in this document. Table EX-1 does not
contain information on nutrient TMDLs in the Lower Blackfoot. Nutrient TMDL development
has been postponed pending the proposal of numeric nutrient standards by DEQ and the review
and establishment of these standards through rule making.
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Table Ex-1. Summary of Required TMDL Elements for the Lower Blackfoot River TMDL

Planning Area

Stream Name — Pollutant/s

Water Body ID

Pollutants of
Concern By

Ashby Creek, West Fork — Sediment, Total
Phosphorus

MT76F006 020

Water body

Ashby Creek, East Fork — Sediment, NO, + NOs-N,
Total Phosphorus

MT76F006_050

Belmont Creek - Sediment

MT76F006_070

Blackfoot River, Monture Creek to Belmont Creek —
Temperature, Total Phosphorus, Total Nitrogen

MT76F001 032

Blackfoot River, Belmont Creek to mouth —
Unionized Ammonia

MT76F001 033

Camas Creek — Sediment, Total Phosphorus

MT76F006 060

Upper Elk Creek, Headwaters to Stinkwater Creek —
Sediment, NO3-N, Cadmium

MT76F006 031

Lower Elk Creek, Stinkwater to mouth — Sediment,
Temperature

MT76F006 032

Keno Creek — Not Assessedt

MT76F002 018

Union Creek — Solids (Suspended/Bedload), Arsenic,
Copper, Temperature, Total Phosphorus

MT76F006 010

Washoe Creek — Sediment, Total Phosphorus, Total
Kjeldahl Nitrogen, NO, + NO3-N

MT76F006 091

Pollutant
Sources

Road Erosion

Livestock Grazing
Irrigated Hay Production
Silviculture Activities
Placer Mining
Residential Development
Unknown Sources

Targets

Sediment
Channel Type - B
« Riffle Surface Substrate Percent < 6 mm - < 20
« Riffle Surface Substrate Percent <2 mm - < 10
* Pool Frequency (count per mile) - > 48
* Residual Pool Depth (ft) - > 1.1
» Width:Depth Ratio - 12-16

* Median Percent Surface Fines < 6 mm in Poll Tailouts - < 17
* Macroinvertebrate Multi-Metric Index (MMI) Score - > 48
* Macroinvertebrate RIVPACS Observed/Expected Score - > 0.8

* Percent Woody Vegetation Extent - > 88

* Percent Pool Extent - > 22

* Percent Woody Debris Aggregate Extent - > 12
* Entrenchment Ratio - >2.2

* Woody debris Frequency (count per mile) - > 127
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Table Ex-1. Summary of Required TMDL Elements for the Lower Blackfoot River TMDL
Planning Area

Stream Name — Pollutant/s \ Water Body ID

Channel Type - C

« Riffle Surface Substrate Percent <6 mm - <22

« Riffle Surface Substrate Percent <2 mm - <7

* Percent McNeil Core Sediment < 6.35 mm - 27

e Percent McNeil Core Sediment < 0.85 mm - 6

* Pool Frequency (count per mile) - > 55

* Residual Pool Depth (ft) - > 2.0

» Width:Depth Ratio - < 19

* Median Percent Surface Fines < 6 mm in Poll Tailouts - <23
* Macroinvertebrate Multi-Metric Index (MMI) Score - > 48

* Macroinvertebrate RIVPACS Observed/Expected Score - > 0.8
* Percent Woody Vegetation Extent - > 84

 Percent Pool Extent - > 35

* Percent Woody Debris Aggregate Extent - > 8

* Entrenchment Ratio - > 2.2

* Woody debris Frequency (count per mile) - > 74

Channel Type E

* Riffle substrate: <6mm (%) - <36

* Riffle substrate: <2mm (%) - <20

* Pool Frequency (pools/mile) - >40

* Residual Pool Depth (ft) - >1.5

* Median W:D Ratio - 6-11

* Woody Vegetation Extent (%) - >74

* Marcoinvertebrate Multi-Metric Index - >48
* Pool Extent (%) - >29

* Woody Debris Aggregate Extent (%) - >12

Channel Type - Eb

* Riffle Surface Substrate Percent < 6 mm - 37

* Riffle Surface Substrate Percent <2 mm - <35

* Pool Frequency (count per mile) - > 50

* Residual Pool Depth (ft) - 0.8

* Width:Depth Ratio - < 11

* Median Percent Surface Fines < 6 mm in Poll Tailouts - <42
* Macroinvertebrate Multi-Metric Index (MMI) Score - > 63

» Macroinvertebrate RIVPACS Observed/Expected Score - > 0.8
* Percent Woody Vegetation Extent - > 100

* Percent Pool Extent - > 10

* Percent Woody Debris Aggregate Extent - > 12

* Entrenchment Ratio - > 2.2

* Woody debris Frequency (count per mile) - > 73
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Table Ex-1. Summary of Required TMDL Elements for the Lower Blackfoot River TMDL

Planning Area

Stream Name — Pollutant/s \ Water Body ID

Channel Type - Eb4

* Riffle Surface Substrate Percent < 6 mm - 45

* Riffle Surface Substrate Percent <2 mm - <35

* Pool Frequency (count per mile) - > 50

* Residual Pool Depth (ft) - 0.8

* Width:Depth Ratio - < 11

* Median Percent Surface Fines < 6 mm in Poll Tailouts - <42
* Macroinvertebrate Multi-Metric Index (MMI) Score - > 63

» Macroinvertebrate RIVPACS Observed/Expected Score - > 0.8
* Percent Woody Vegetation Extent - > 100

* Percent Pool Extent - > 10

* Percent Woody Debris Aggregate Extent - > 12

* Entrenchment Ratio - > 2.2

» Woody debris Frequency (count per mile) - > 73

Iron
1000 pg/L (Chronic aquatic life standard)

Temperature (B-1 waters)
Woody vegetation shade replacement allowing maximum 1°F allowable
increase over naturally occurring temperature when naturally occurring
<67°F or; maximum 0.5°F increase over naturally occurring temperature
when naturally occurring is >67°F;

Channel width:depth per sediment targets by channel type;
Lower Elk Creek
Union Creek

>15% flow augmentation July 15th -August 15™
Lower Elk Creek
Union Creek
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Table Ex-1. Summary of Required TMDL Elements for the Lower Blackfoot River TMDL
Planning Area

Stream Name — Pollutant/s \ Water Body ID

Required Sediment

TMDLs Ashby Creek, East Fork
Ashby Creek, West Fork
Belmont Creek

Camas Creek

Upper Elk Creek

Lower Elk Creek

Keno Creek

Union Creek

Washoe Creek

Metals
Iron
Union Creek

Temperature
Lower Elk Creek
Union Creek

Allocations Sediment
Allowable loading and reductions allocated to principal land uses by
impaired segment.

Metals
Union Creek
Iron
38% reduction from the Copper Cliff source plus natural background
sources of iron that are either particulate bound or dissolved;

Temperature
Allocations to temperature surrogate parameters by segment:

e Needed percent increases in woody riparian vegetation as bankline extent
of woody vegetation by listed segment,

e Channel width:depth ratio per sediment targets by channel type in Lower
Elk Creek and Union Creek,

e >15 percent increase in stream flow during July 15th to August 15th -;-
Lower Elk Creek and Union Creek

Margin of Sediment

Safety e Liberal assumption in size of hillslope contributing area;

e Inclusion of “forest roads” HRU in hillslope sediment source assessment;

¢ Assumed minimum achievable reduction of 25 percent in human caused
stream bank erosion on the best condition streams;

One percent assumed annual culvert failure rate

Adaptive management goals for sediment.
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Table Ex-1. Summary of Required TMDL Elements for the Lower Blackfoot River TMDL

Planning Area

Stream Name — Pollutant/s \ Water Body ID

Metals
e Explicit 10 percent reduction in allowable after mixing concentration from
chronic aquatic life standard of 1,000 pg/L to 900 pg/L

Temperature
e Conservative estimate of shade potential (80-90 percent0,

Seasonality

Sediment
Daily distribution of loading based on hydrologic seasons.

Metals
Loading based on flow and target metal concentration

Temperature
Daily loads based on flow and current temperature that both vary seasonally.
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Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 1.0

SECTION 1.0
INTRODUCTION

1.1 Background

This document, Lower Blackfoot Total Maximum Daily Loads (TMDLs) and Water Quality
Improvement Plan, describes the Montana Department of Environmental Quality’s present
understanding of water quality problems in rivers and streams of the Lower Blackfoot Planning
Area of the Blackfoot River Watershed and presents a general plan for resolving them. Guidance
for completing the plan is contained in the Montana Water Quality Act and the federal Clean
Water Act. The Montana Water Quality Act directs Montana DEQ to consult with local
conservation districts and watershed advisory groups in developing and implementing these
plans.

Congress passed the Water Pollution Control Act, more commonly known as the Clean Water
Act, in 1972. The goal of this act is to “restore and maintain the chemical, physical, and
biological integrity of the Nation’s waters”. The Clean Water Act requires each state to set water
quality standards that define and protect designated beneficial water uses - for example fish and
aquatic life, wildlife, and agricultural, industrial, and drinking water uses - and to monitor their
attainment. Streams and lakes not meeting the established standards (called impaired waters),
and those not expected to meet the standards (called threatened waters), must be identified, listed
and prioritized for corrective action. The list of threatened and impaired waters is known as the
303(d) List, named after Section 303(d) of the Clean Water Act which mandates the monitoring,
assessment and listing of water quality limited water bodies.

Water quality limited waters must be prioritized for development of “Total Maximum Daily
Loads”, or TMDLs, for the listed pollutants. Both Montana state law (Section 75-5-703 of the
Montana Water Quality Act) and the federal Clean Water Act require the development of total
maximum daily loads for impaired and threatened waters where a measureable pollutant (for
example, sediment, nutrients, metals or temperature) is the cause of the impairment. The
Montana Water Quality Act further defines methods by which impaired waters will be identified,
and establishes procedures and a schedule for developing TMDLs on a statewide basis.

A TMDL refers to the maximum amount of a pollutant a stream or lake can receive and still
support all of its designated uses, or the level of reduction in pollutant loading that is needed to
fully attain water quality standards. The goal of TMDLs is to eventually attain and maintain
water quality standards in all of Montana’s streams and lakes, and to improve water quality to
levels that support all state-designated beneficial water uses.

The development of TMDLs and water quality improvement strategies includes several
sequential steps that must be completed for each impaired water body and for each contributing
pollutant (or “pollutant/water body combination™). These steps include evaluating the degree and
sources of the impairment(s), quantifying the magnitude of pollutant contribution from each
source, and establishing allowable limits (or total maximum daily loads) for each pollutant.
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Next, the current pollutant load is compared to the loading capacity (or maximum loading limit)
of the particular water body and the amount of pollutant reduction needed from each contributing
source is determined. These are called pollutant allocations. Finally, restoration strategies are
developed that, when implemented, will lead to the full support of the water body’s designated
beneficial uses. Because TMDLs are completed for each pollutant/water body combination, this
framework water quality improvement plan contains several TMDLs.

In some cases, the TMDLs may not be capable of fully restoring the designated beneficial uses
without the addition of other restoration measures. For example, impairment causes such as
streamflow alterations or dewatering, habitat degradation, and streambank or stream channel
alterations may limit the full attainment of a water body’s beneficial uses even after TMDLs
have been implemented. These are referred to as “pollution” problems, as opposed to
impairments caused by any type of discrete “pollutant”, such as sediment or metals. TMDLs, per
se, are not intended to address water use support problems not directly associated with specific
pollutants. However, many water quality restoration plans (Section 9.0) describe strategies that
consider and address habitat, streamflow, and other conditions that may impair beneficial uses, in
addition to problems caused by more conventional water pollutants. The desired goal of any well
designed water quality improvement strategy is to restore impaired waters to a condition that
supports all designated beneficial uses, and maintains a condition of full water quality standards
attainment, through comprehensive restoration approaches.

1.2 Document Description

This document presents a framework water quality improvement plan and TMDLs for water
quality-limited stream segments in the Lower Blackfoot Planning area. The water pollutants
affecting the Lower Blackfoot River planning area that are addressed by this plan include
sediment, metals, and elevated water temperatures. These pollutants have been shown to impair
some designated uses of these streams, including aquatic life, cold water fisheries, and primary
contact recreation (See Table 2-1).

The Lower Blackfoot TMDLs and Water Quality Improvement Plan is intended to provide a
framework for water quality improvement. The plan sets specific, measureable water quality
improvement goals for each impaired stream segment and pollutant of concern, and describes a
set of on-the-ground restoration measures for reducing pollutant loads and improving overall
stream health. The document also describes a continuing water quality monitoring plan and an
adaptive management strategy for fine-tuning the restoration plan over time, if needed.

This plan has been written and structured to be readable by a non-technical audience. The main
body of the document provides an overview of the water quality problems, their sources, and the
proposed solutions. Additional technical details, including assessment methods and results, and
proposed water quality improvement measures, are included in an appendix at the back of the
main document for further reference.

The document has been organized in sections, as follows. Following this introduction, the plan
discusses the water quality standards that apply to the Lower Blackfoot Planning Area (Section
2.0). Next is a description of the physical characteristics of the Lower Blackfoot which must be
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considered in order to develop a successful water quality management plan (Section 3.0).
Sections 5.0 through 7.0 is the main focus of the plan and describes the pollutants of concern
that are addressed by this plan (sediment, metals, and temperature). Each of these sections also
describes the stream segments affected by each pollutant and provides summaries of the
contributing sources and the proposed TMDLs. Section 8 specifies the pollutant loads, needed
reductions to pollutant loads, and allocations of allowable loads to land use sources. Section 9 of
the report discusses water quality restoration objectives and presents a proposed implementation
strategy. This section also describes a water quality monitoring plan for evaluating the long-term
effectiveness of the Lower Blackfoot TMDLs and Water Quality Improvement Plan.

1.3 Public Participation

This section describes the state laws and policies that pertain to stakeholder and public
participation in the Montana TMDL process. It also describes stakeholder and public
involvement in the development of TMDLs and the Water Quality Improvement Plan by the
Blackfoot Challenge and its partners.

1.3.1 State Policy

Local community participation and support are invaluable in the TMDL planning process as well
as the implementation process. The Montana Water Quality Act specifically requires Montana
DEQ to consult with conservation districts and watershed advisory groups during the water
quality restoration planning process. Stakeholder involvement is especially important in TMDL
implementation because most water quality improvement plans rely heavily on voluntary
cooperative approaches. Additionally, it is recognized that public involvement may vary from
one planning area to another because of differing levels of stakeholder interests and concerns.
Section 1.3.2 provides a summary of the measures that were undertaken in the Lower Blackfoot
Planning Area to meet the intent of the state TMDL coordination policy.

DEQ encourages local conservation districts and watershed groups to assume a local leadership
role in organizing watershed based water quality improvement efforts because they include a
diverse membership that reflects local land and water uses in the community. The state’s policy
is that local watershed groups and conservation districts shall determine their own level of
participation in the Montana TMDL planning process. Where there is limited local interest, DEQ
may be required to assume a broader role in the TMDL planning process.

The Montana Water Quality Act requires that control of nonpoint sources of pollution called for
within TMDL plans must be addressed through voluntary cooperative approaches that are based
on reasonable land, soil, and water conservation practices. Additionally, the state law specifies
that Montana TMDL plans must not interfere with water rights or private property rights, and
must not financially obligate participants unless such measures are already a requirement under
other existing federal, state, or local regulations. Control of point sources of pollution (discrete
discharges) recommended within TMDL plans are achieved through the state’s MPDES
wastewater discharge permit program.
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Voluntary approaches are the most practical means of addressing the cumulative impacts of
many diffuse nonpoint sources in a watershed. However, there may be exceptions for certain
activities that are regulated through existing local, state, and federal regulations. These include,
but may not be limited to, streamside management zone requirements for timber harvest,
minimum septic design standards and siting criteria, local zoning requirements for riparian or
streambank protection, and requirements of the Montana 310 Law, which affords protection to
natural stream beds and banks. Regardless of the approach, DEQ staff pledge to work with
landowners, other agencies, and all stakeholders to select and implement water quality
improvement measures that are compatible with local needs while still attaining the water quality
standards.

1.3.2 Stakeholder and Public Participation

As it has done with other planning areas in the watershed, the Blackfoot Challenge played an
important role in the development of TMDLs and the Water Quality Improvement Plan for the
Lower Blackfoot Planning Area. The primary means of stakeholder and public participation in
this process was the Blackfoot Challenge’s TMDL Work Group. State and federal agencies,
conservation organizations, private landowners, corporations, and consultants are all represented
on the Blackfoot TMDL Work Group.

Regular meetings of the Blackfoot TMDL Work Group have occurred throughout the
development of this plan. The Blackfoot TMDL Work Group helped shape assessment
methodologies and monitoring plans for the Lower Blackfoot Planning Area. Many members
also participated in the collection of field data during a two-week assessment of streams in the
Lower Blackfoot in September 2006. Blackfoot TMDL Work Group members have reviewed
numerous interim and draft documents related to this plan and have provided valuable input,
data, and direction to the process.

In addition to the Blackfoot TMDL Work Group, the Blackfoot Challenge has made several
efforts to involve private landowners in the planning process. Prior to initiating planning efforts
in the Lower Blackfoot, the Blackfoot Challenge hosted a public meeting in the Lower Blackfoot
outlining the steps involved in plan development. Following the meeting, letters were sent to
landowners with information on plans for data collection and field assessment work. As a result
of these efforts, several landowners participated in the assessment of streams on their property.
While a less direct approach, the Blackfoot Challenge also includes updates on the status of the
plan in local newspapers and newsletters. Landowners and stakeholders in the Lower Blackfoot
were notified via mail of the release of the plan for public review, copies of the plan were placed
in public locations, and a public meeting was scheduled for December 15, 2008, at the Potomac
Community Center Building located in Potomac, MT from 7:00 to 8:30 p.m.
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SECTION 2.0
REGULATORY FRAMEWORK

2.1 TMDL Development Requirements

Section 303(d) of the Federal Clean Water Act (CWA) requires states to identify water bodies
within its boundaries that do not meet water quality standards. The document entitled “Water
Quality Integrated Report for Montana”, prepared by the Water Quality Planning Bureau of the
Department of Environmental Quality (MT DEQ 2006), identifies threatened and impaired
waters and describes the methodology for determining impairment status. The biannual
development of this document, formerly referred to as the 303(d) List, is intended to fulfill the
CWA requirement to identify waters not meeting standards.

An "impaired water body" is a water body or stream segment for which sufficient credible data
show that the water body or stream segment is failing to achieve compliance with applicable
water quality standards (Montana Water Quality Act; Section 75-5-103(11)). A “threatened
water body” is defined as a water body or stream segment for which sufficient credible data and
calculated increases in loads show that the water body or stream segment is fully supporting its
designated uses but threatened for a particular designated use because of: (a) proposed sources
that are not subject to pollution prevention or control actions required by a discharge permit, the
nondegradation provisions, or reasonable land, soil, and water conservation practices; or (b)
documented adverse pollution trends (Montana Water Quality Act; Section 75-5-103(31)). State
Law and section 303 of the CWA require states to develop TMDLs for impaired and threatened
water bodies.

A TMDL is a pollutant budget identifying the maximum amount of a pollutant that a water body
can assimilate without exceeding applicable standards. TMDLs are the mass of a pollutant
entering a water body per unit of time and are most often expressed in pounds per day. TMDLs
include pollutant loads from point sources, nonpoint sources, and naturally occurring sources.
Due to inherent uncertainty in pollutant loading estimates, TMDLSs must incorporate a margin of
safety. TMDLs must also consider the seasonality of pollutant loading. In Montana, TMDLs are
commonly developed in the context of a watershed-wide water quality restoration plan. Along
with pollutant-specific TMDLs, this plan also includes recommendations for restoring beneficial
uses affected by more general, reach-scale impairment causes such as aquatic or riparian habitat
degradation or flow modification that are not addressed by reductions in pollutant loading.

TMDLs are developed for each water body-pollutant combination identified on the list of
impaired or threatened waters. Montana State Law regarding TMDL development (75-5-703(8))
directs DEQ to “support a voluntary program of reasonable land, soil, and water conservation
practices to achieve compliance with water quality standards for nonpoint source activities for
water bodies that are subject toa TMDL ...... ” This directive is reflected in the TMDL
development and implementation strategy within this plan. Water quality protection practices are
not considered voluntary where they exist as requirements under Federal, State, or Local
regulations.
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2.2 Water Bodies and Pollutants of Concern

A total of 26 pollutant-water body combinations are accounted for in the Lower Blackfoot River
TPA. All pollutants, except nutrients, have been addressed in the pollutant problem reviews,
TMDLs, or watershed restoration plans presented in this document. Nutrient TMDLs in the
Lower Blackfoot TPA have been postponed pending the proposal of numeric nutrient standards
by DEQ and the review and establishment of these standards by the Board of Environmental
Review (BER). TMDLs were not prepared for impairments where additional information
suggested that the initial listings may need to be reviewed or where conditions since listing have
improved such that the pollutant no longer impairs a beneficial use. Where a pollutant is
recommended for removal from the list, justification is provided. Table 2-1 provides a summary
of the 2006 303(d) impairment listings for the Lower Blackfoot, the affected beneficial uses,
TMDLs prepared in this document, and recommendations for further review of impairment
listings.

2.3 303(d) List Summary and TMDLs Written

By federal court order, DEQ must address all pollutant/water body combinations appearing on
the 2006 303(d) List. This document addresses sediment, temperature and metals impairments.
There are nine water body segments within the lower Blackfoot River TPA that have sediment-
related listings on the 2006 303(d) List: the east and west forks of Ashby Creek, Belmont Creek,
Camas Creek, the upper and lower segments of Elk Creek, Keno Creek, Union Creek and
Washoe Creek (Table 2-1; DEQ, 2006a). Sediment TMDLs have been completed for these
stream segments. The sediment-related impairments are associated with siltation, sedimentation,
and suspended sediment and are further discussed for each water body in Section 5.0.
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Table 2-1. Summary of 2006 and 1996 303(d) Listings and TMDL Status (Pollutant-related causes of impairment are in bold.)

Stream Probable Cause 2006 | 1996 | Beneficial Uses TMDL 2008 TMDL Further
Assessment Unit 303d | 303d | Affected* Schedule | TMDL Completed | Review
Review Needed
Ashby Creek, West | Sedimentation/ X CWF 2008 Yes Yes No
Fork Siltation
MT76F006 20 Alteration in streamside or | X AL, CWF N/A* N/A N/A N/A
littoral vegetative covers
Total Phosphorus X AL, CWF 2012 No No Yes
Ashby Creek, East Sedimentation/ X X AL, CWF 2008* Yes Yes No
Fork Siltation
MT76F006 50 Alteration in streamside or | X AL, CWF NA NA NA NA
littoral vegetative covers
NO,+NO3-N X AL, CWF 2012 No No Yes
Total Phosphorus X AL, CWF 2012 No No Yes
Belmont Creek Sedimentation/ X X AL, CWF 2008 Yes Yes No
MT76F006 70 Siltation
Blackfoot River Total Phosphorus X X AL, CWF 2012 No No Yes
(Monture Cr. to Total Nitrogen X X AL, CWF 2012 No No Yes
Belmont Cr) Water Temperature X AL, CWF 2008 Yes No Yes
MT76F001 032
Blackfoot River Unionized Ammonia X AL, CWF 2012 No No Yes
(Belmont Cr. to
mouth)
MT76F001 033
Camas Creek Sedimentation/ X X AL, CWF 2008 Yes Yes No
MT76F006 60 Siltation
Total Phosphorus X AL, CWF 2008 No No Yes
Flow Alteration X X AL, CWF NA NA NA NA
Water Temperature No X AL, CWF NA No No Yes
Day Gulch NA NA Use Support Not 2008 Yes No Yes
MT76F006 80 Assessed
Elk Creek Sedimentation/ X X AL, CWF 2008 Yes Yes No
(Headwaters to Siltation
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Table 2-1. Summary of 2006 and 1996 303(d) Listings and TMDL Status (Pollutant-related causes of impairment are in bold.)

Stream Probable Cause 2006 | 1996 | Beneficial Uses TMDL 2008 TMDL Further
Assessment Unit 303d | 303d | Affected* Schedule | TMDL Completed | Review
Review Needed
Stinkwater Cr.) NO;-N X AL, CWF 2012 No No Yes
MT76F006 031 Cadmium X AL, CWF 2008 Yes No Yes
Physical substrate habitat | X AL, CWF NA NA NA NA
alteration
EIk Creek Sedimentation/ X X AL, CWF 2008 Yes Yes No
(Stinkwater Cr. to Siltation
mouth) Alteration in streamside or | X X AL, CWF NA NA NA NA
MT76F006 032 littoral vegetative covers
Water Temperature X AL, CWF 2008 Yes Yes
Keno Creek NA No Use Support Not NA Yes Yes Yes
MT76F002 18 Assessed
Union Creek Physical substrate habitat | X AL, CWF NA NA NA NA
MT76F006 010 alteration
Arsenic X AL, CWF 2008 Yes No Yes
Copper X AL, CWF 2008 Yes No Yes
Iron No AL 2008 Yes Yes Yes
Solids (Suspended/ X AL, CWF 2008 Yes Yes No
Bedload)
Total Phosphorus X AL, CWF 2012 No No Yes
Water Temperature X X AL, CWF 2008 Yes Yes No
Washoe Creek Sedimentation/ X X AL, CWF 2008 Yes Yes No
MT76F006 901 Siltation
Total Phosphorus X AL, CWF, PCR 2012 No No Yes
Total Kjeldahl Nitrogen | X AL, CWF, PCR 2012 No No Yes
NO,+NO;-N X AL, CWF, PCR 2012 No No Yes

* Beneficial Uses Affected — Aquatic Life (AL), Cold Water Fishery (CWF), Primary Contact Recreation (PCR)
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All 303(d) listed probable causes shown in bold in Table 2-1 (i.e. siltation, sedimentation,
suspended solids, etc) are associated with specific pollutants. Sediment, temperature and metals
impairments will be addressed within this document. A complete listing history and listing
justifications for each water body are available from the Montana Clean Water Act Information
Center located at the following web address: http://cwaic.mt.gov/default.aspx. Although TMDLs
address pollutant loading, implementation of land, soil, and water conservation practices to
reduce pollutant loading will inherently address some pollution related impairment causes such
as the physical substrate habitat alteration causes listed above for Upper Elk Creek and Union
Creek.

Water temperature is listed as an impairment cause for three stream segments: Lower Elk Creek,
Union Creek and the Blackfoot River mainstem between Monture Creek and Belmont Creek.
The mainstem segment straddles the boundary between the Middle and Lower Blackfoot TMDL
planning areas. The reach from Monture Creek to the Clearwater River is in the Middle
Blackfoot TPA; the reach from the Clearwater to Belmont Creek is in the Lower Blackfoot TPA.
Temperature modeling for the entire listed segment was completed as part of the Middle
Blackfoot thermal loading analysis (Section 8.2.2.3). The analysis concluded that water
temperature increases occurring within the Monture to Belmont segment are within those
allowed by the B-1 temperature standard and a temperature TMDL for the Blackfoot mainstem is
not required. Therefore, this document specifies temperature TMDLs for Lower Elk Creek and
Union Creek only.

Metal listings in Table 2-1 include those for arsenic and copper in Union Creek and cadmium in
Elk Creek. A recent assessment of metals loading in these streams supported only the need for an
iron TMDL in Union Creek.

2.4 Potential Future TMDL Development

Additional data collection and analysis was undertaken for pollutants within several water bodies
where impairment conditions were suspected, but not previously confirmed during application of
DEQ’s assessment process using methods consistent with State Law (75-5-702). The results
from this work will be made available in the DEQ files, and may lead to additional TMDL
development at a later time for these and possibly other water body — pollutant combinations.
The water body — pollutant combinations that are recommended for additional assessment
include:

Blackfoot River mainstem - nutrients

Ashby Creek, West Fork — total phosphorus

Ashby Creek, East Fork — total phosphorus, NO3+NO,-N

Camas Creek — thermal modification, total phosphorus

Elk Creek, upper — NO3-N

Union Creek — total phosphorus

Washoe Creek — total Kjeldahl nitrogen, NO3;+NO;-N, total phosphorus,
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2.5 Applicable Water Quality Standards

Water quality standards include the uses designated for a water body, the legally enforceable
standards that ensure that the uses are supported, and a non-degradation policy that protects the
high quality of a water body. The ultimate goal of this water quality restoration plan, once
implemented, is to ensure that all designated beneficial uses are fully supported and all standards
are met. Pollutants addressed in this Water Quality Restoration Plan include sediment, metals,
and thermal modification. This section provides a summary of the applicable water quality
standards for each of these pollutants.

2.5.1 Classification and Beneficial Uses

Classification is the assignment (designation) of a single or group of uses to a water body based
on the potential of the water body to support those uses. Designated Uses or Beneficial Uses are
simple narrative descriptions of water quality expectations or water quality goals. There are a
variety of “uses” of state waters including growth and propagation of fish and associated aquatic
life, drinking water, agriculture, industrial supply, and recreation and wildlife. The Montana
Water Quality Act (WQA) directs the BER to establish a classification system for all waters of
the state that includes their present (when the Act was originally written) and future most
beneficial uses (Administrative Rules of Montana (ARM) 17.30.607-616) and to adopt standards
to protect those uses (ARM 17.30.620-670).

Montana uses a watershed based classification system with some specific exceptions. As a result,
all waters of the state are classified and have designated uses and supporting standards. All
classifications have multiple uses and in only one case (A-Closed) is a specific use (drinking
water) given preference over the other designated uses. Some waters may not actually be used
for a specific designated use, for example as a public drinking water supply; however, the quality
of that water body must be maintained suitable for that designated use. When natural conditions
limit or preclude a designated use, permitted point source discharges or nonpoint source
discharges may not make the natural conditions worse.

Modification of classifications or standards that would lower a water’s classification or a
standard (i.e., B-1 to a B-3) or removal of a designated use because of natural conditions can
only occur if the water was originally misclassified. All such modifications must be approved by
the BER, and are undertaken via a Use Attainability Analysis (UAA) that must meet U.S. EPA
requirements (40 CFR 131.10(g), (h) and (j)). The UAA and findings presented to the BER
during rulemaking must prove that the modification is correct and all existing uses are supported.
An existing use cannot be removed or made less stringent.

All water bodies within the Lower Blackfoot River TPA are classified as B-1. The descriptions
of the B-1 surface water classification are presented in Table 2-2.
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Table 2-2. Montana Surface Water Classification and Designated Beneficial Uses
Applicable to the Lower Blackfoot River Watershed

Classification Designated Uses

B-1 Waters classified B-1 are to be maintained suitable for drinking,
CLASSIFICATION | culinary and food processing purposes after conventional treatment;
bathing, swimming and recreation; growth and propagation of
salmonid fishes and associated aquatic life, waterfowl and furbearers;
and agricultural and industrial water supply.

2.5.2 Standards

In addition to the Use Classification described above, Montana’s water quality standards include
numeric and narrative criteria as well as a nondegradation policy.

Numeric surface water quality standards have been developed for many parameters to protect
human health and aquatic life. These standards are in the Department Circular WQB-7 (DEQ,
2006b). The numeric human health standards have been developed for parameters determined to
be toxic, carcinogenic, or harmful and have been established at levels to be protective in
instances of long-term (i.e., life long) exposures as well as through direct, short-term contact
such as swimming.

The numeric aquatic life standards include chronic and acute values that are based on extensive
laboratory studies including a wide variety of potentially affected species, a variety of life stages,
and durations of exposure. Chronic aquatic life standards are protective in cases of long-term
exposure to a parameter. The protection afforded by the chronic standards includes detrimental
effects to reproduction, early life stage survival, and growth rates. In most cases the chronic
standard is more stringent than the corresponding acute standard. Acute aquatic life standards are
protective in cases of short-term exposures to a parameter and are not to be exceeded.

High quality waters are afforded an additional level of protection by the nondegradation rules
(ARM 17.30.701 et. seq.,) and in statute (75-5-303 MCA). Changes in water quality must be
“non-significant” or an authorization to degrade must be granted by the Department. However,
under no circumstance may standards be exceeded. It is important to note that waters that meet
or are of better quality than a standard are high quality for that parameter, and nondegradation
policies apply to new or increased discharges to that water body.

Narrative standards have been developed for substances or conditions for which sufficient
information does not exist to develop specific numeric standards. The term “Narrative
Standards” commonly refers to the General Prohibitions in ARM 17.30.637 and other descriptive
portions of the surface water quality standards. The General Prohibitions are also called the “free
from” standards; that is, the surface waters of the state must be free from substances attributable
to discharges, including thermal pollution, that impair the beneficial uses of a water body. Uses
may be impaired by toxic or harmful conditions (from one or a combination of parameters) or
conditions that produce undesirable aquatic life. Undesirable aquatic life includes bacteria, fungi,
and algae.
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The standards applicable to the list of pollutants addressed in the Lower Blackfoot TPA are
summarized below.

Sediment

Sediment (i.e., coarse and fine bed sediment) and suspended sediment are addressed via the
narrative criteria identified in Table 2-3. The relevant narrative criteria do not allow for harmful
or other undesirable conditions related to increases above naturally occurring levels or from
discharges to state surface waters. This is interpreted to mean that water quality goals should
strive toward a reference condition that reflects a water body’s greatest potential for water
quality given current and historic land use activities where all reasonable land, soil, and water
conservation practices have been applied and resulting conditions are not harmful, detrimental,
or injurious to beneficial uses.

Table 2-3. Applicable Rules for Sediment Related Pollutants

Rule(s) Standard

17.30.623(2) No person may violate the following specific water quality standards
for waters classified B-1.

17.30.623(2)(f) No increases are allowed above naturally occurring concentrations of

sediment or suspended sediment (except a permitted in 75-5-318,
MCA), settleable solids, oils, or floating solids, which will or are
likely to create a nuisance or render the waters harmful, detrimental,
or injurious to public health, recreation, safety, welfare, livestock,
wild animals, birds, fish, or other wildlife.

17.30.637(1) State surface waters must be free from substances attributable to
municipal, industrial, agricultural practices or other discharges that
will.

17.30.637(1)(a) Settle to form objectionable sludge deposits or emulsions beneath the
surface of the water or upon adjoining shorelines.

17.30.637(1)(d) Create concentrations or combinations of materials that are toxic or
harmful to human, animal, plant, or aquatic life.

17.30.623(2)(d) The maximum allowable increase above naturally occurring turbidity
is: 5 NTU for waters classified as B-1.

17.30.602(17) “Naturally occurring” means conditions or material present from

runoff or percolation over which man has no control or from
developed land where all reasonable land, soil, and water
conservation practices have been applied.

17.30.602(21) “Reasonable land, soil, and water conservation practices” means
methods, measures, or practices that protect present and reasonably
anticipated beneficial uses. These practices include but are not
limited to structural and nonstructural controls and operation and
maintenance procedures. Appropriate practices may be applied
before, during, or after pollution-producing activities.
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Metals

Numeric standards for water column metals in Montana include specific standards for the
protection of both aquatic life and human health. Acute and chronic criteria have been
established for the protection of aquatic life. The numeric criteria for cadmium, copper,
chromium, lead, nickel, silver, and zinc vary according to the hardness of the water. Among
these, copper is the only metal of concern in the Lower Blackfoot TPA. Table 2-4 lists the
numeric aquatic life and human health criteria from Circular DEQ-7 for the metals that are
impairment causes in the Lower Blackfoot TPA. These values are used to determine standards
exceedences in this document. The metals data record indicates that other metals are below water
quality standards.

It should be noted that recent studies have indicated some metals concentrations vary through out
the day because of diel pH and alkalinity changes. In some cases the variation can cross the
standard threshold (both ways) for a metal. Montana water quality standards are not time of day
dependent.

Table 2-4. Montana Numeric Surface Water Quality Standards Guide for Metals

Aquatic Life (acute) Aquatic Life a
Parameter (ug/L)’ (chronic) (g /Ly Human Health (pg/L)
. Pre- 01/23/06 — 18
Arsenic (TR) 340 150 Post- 01/23/06 - 10
Cadmium 0.52 @25 mg/L hardness 0.097 @25 mg/L 5
hardness
2.85 @ 25 mg/L
Copper 3.79 @ 25 mg/L hardness hardness 1300
Iron (TR) - 1000 300

*Maximum allowable concentration.
®No 4-day (96-hour) or longer period average concentration may exceed these values.
Note: TR — total recoverable.

The human health standard for arsenic reflects Montana’s recent adoption of the national
Maximum Contaminant Level (MCL) of 10 pg/L, effective as of January 23, 2006. For analyses
prior to this date, the former health advisory level of 18 pug/L is used to determine compliance
with standards. The human health standards for iron and manganese are secondary maximum
contaminant levels which are based on aesthetic water properties such as taste, odor, and the
tendency of these metals to cause staining. Neither iron nor manganese is classified as a toxin or
a carcinogen. Therefore, narrative standards adopted for these metals state that concentrations
“must not reach values that interfere with the uses specified in the surface and ground water
standards” (Circular DEQ-7 DEQ 2006b). The secondary MCLs for iron and manganese serve as
use support “guidance” together with consideration of the number, degree, and timing of
exceedences and the concentrations of these metals likely to occur after conventional treatment.
If the data indicate that the human health guidance values for iron and manganese would be
consistently exceeded after conventional treatment, use of the water body for drinking water is
considered impaired for these constituents. Iron also has a chronic aquatic life standard of 1000
pg/L used to determine impairment for aquatic life and cold water fishery uses.
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Montana also has a narrative standard that pertains to metals in sediment. No increases are
allowed above naturally occurring concentrations of sediment or suspended sediment (except as
permitted in 75-5-318, MCA), settleable solids, oils, or floating solids, which will, or are likely
to, create a nuisance or render the waters harmful, detrimental, or injurious to public health,
recreation, safety, welfare, livestock, wild animals, birds, fish, or other wildlife (ARM
17.30.623(2)(f)). This narrative standard applies to metals laden sediment.

Temperature

Montana’s temperature standards were originally developed to address situations associated with
point source discharges, making them somewhat awkward to apply when addressing nonpoint
source issues. In practical terms, the temperature standards specify a maximum allowable
increase above “naturally occurring” temperatures to protect the existing temperature regime for
fish and aquatic life. Additionally, Montana’s temperature standards specify a maximum
allowable rate of temperature decrease and a maximum temperature reduction below naturally
occurring to avoid fish and aquatic life temperature shock.

For waters classified as B-1, a 1°F maximum increase above naturally occurring water
temperature is allowed within the range of 32°F to 66°F; within the naturally occurring range of
66°F to 66.5°F, no discharge is allowed which will cause the water temperature to exceed 67°F;
and where the naturally occurring water temperature is 66.5°F or greater, the maximum
allowable increase in water temperature is 0.5°F. A 2°F per-hour maximum decrease below
naturally occurring water temperature is allowed when the water temperature is above 55°F. A
2°F maximum decrease below naturally occurring water temperature is allowed within the range
of 55°F to 32°F (ARM 17.30.623(2)(e)).

The term “naturally occurring” is defined in Montana’s water quality standards as “conditions or
material present from runoff or percolation over which man has no control or from developed
land where all reasonable land, soil, and water conservation practices have been applied.
Conditions resulting from the reasonable operation of dams in existence as of July 1, 1971, are
natural” (ARM 17.30.602 (19). Regarding dam operations, guidance for interpretation of the
term “reasonable operation” is given by the General Operation Standards (ARM 17.30.636 (1)
that state that “Owners and operators of water impoundments that cause conditions harmful to
prescribed beneficial uses shall demonstrate to the satisfaction of the department that continued
operations will be done in the best practicable manner to minimize harmful effects.”

2.5.3 Reference Condition Approach for Narrative Standards

DEQ uses the reference condition approach in determining if narrative water quality standards
are being achieved. The term “reference condition” is defined as the condition of a water body
capable of supporting its present and future beneficial uses when all reasonable land, soil, and
water conservation practices have been applied. Montana’s water quality standards define
“reasonable land, soil, and water conservation practices” as those that protect beneficial uses
(ARM 17.30.602(24)). Reasonable land, soil, and water conservation practices include, but are
not limited to, the best management practices applicable to the pollution producing activities
within a watershed (DEQ, 2006a).
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The standards further define developed land where all reasonable land, soil, and water
conservation practices have been applied as a “naturally occurring” condition (ARM
17.30.602(19)). Therefore, reference condition is a useful standard of comparison because it
reflects a naturally occurring condition on developed lands where, in the context of historic land
uses, all beneficial uses are supported. The intention is to differentiate between naturally
occurring conditions and widespread or significant alterations of biology, chemistry, or stream
morphology due to human activity. The narrative water quality standards applicable to sediment,
temperature, turbidity, and pH are based on the departure from naturally occurring conditions,
making the use of reference conditions important for judging compliance with these particular
standards.

Comparison of conditions in a water body to reference water body conditions must be made
during similar season and/or hydrologic conditions for both waters. For example, the suspended
sediment concentration of a stream during the summer base flow should not be compared to that
of a reference stream during a spring runoff event. In addition, a comparison should not be made
to the lowest or highest values of a reference site, which represent the outer boundaries of
reference conditions.

The following approaches may be used to determine reference conditions:

Primary Approaches

e Regional Approach: Comparing conditions in a water body to baseline data from
minimally impaired water bodies that are in a nearby watershed or in the same region
having similar geology, hydrology, morphology, and/or riparian habitat.

e Historical Approach: Evaluating historical data relating to condition of the water body
in the past.

e  Unimpaired Segment Approach: Comparing conditions in a water body to conditions in
another portion of the same water body, such as an unimpaired segment of the same
stream.

Secondary Approaches

e Literature Approach: Reviewing literature (e.g. a review of studies of fish populations,
etc.) that were conducted on similar waterbodies that are least impaired.

e Professional Opinion Approach: Seeking expert opinion (e.g. expert opinion from a
regional fisheries biologist who has a good understanding of the water body’s fisheries
health or capability).

e  Modeling Approach: Applying quantitative modeling (e.g. applying sediment transport
models to determine how much sediment is entering a stream based on land use
information, etc.).

DEQ uses the primary approach for determining reference condition if adequate regional
reference or other primary reference data are available and uses the secondary approach to
estimate reference condition when there are no regional data. DEQ often uses more than one
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approach to determine reference condition, especially when regional reference condition data are
sparse or nonexistent.

2.5.4 Developing Parameter Values or Ranges for Reference Condition

Use of Mean and Standard Deviation versus the Use of Median and Percentiles

Assessing the degree of water quality impairment through a comparison with reference
conditions requires developing representative reference values to use in the comparison.
Statistical means or averages are commonly used because they integrate both natural variability
and measurement variability into a single summarizing number. The comparison is made
between means or average values from a reference data set with means derived from data
collected from the water body being assessed to determine whether the latter compares favorably
with or falls within the range of one standard deviation around the reference mean. This
comparison assumes a “normal” or symmetrical distribution of the data around each of the
means. Normal data distributions are rare among water resources data sets that more commonly
tend to have a non-normal distribution (Hensel and Hirsch, 1995). In addition, the small data sets
commonly encountered for water quality parameters can often yield unreliable mean values due
to extreme values or skewed distributions. For these reasons it is more appropriate to use non-
normal or non-parametric statistical measures when setting reference values for most water
quality parameters.

Normally distributed data are evaluated according to their degree of variance from a central
mean, non-normally distributed data are most often evaluated based upon how they are ranked
from lowest to highest. Ranked data are summarized according to their position among four
quartiles of the data set. Quartiles are used to split the data distribution into four groups, each
containing 25 percent of the measurements. A “box and whisker” diagram with labeled quartiles
of a hypothetical reference data distribution is illustrated on the right in Figure 2-1 with two
comparison data points on the left.
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Figure 2-1. Box and Whisker Diagram of Ranked Data Distributed in Quartiles

The convention for naming quartiles is “Q1” for the first (lowest) quartile, below which 25
percent of the measurements fall; “Q2” for the second quartile (the median), below which 50
percent of the samples fall; and “Q3” for the third quartile, below which 75 percent of the
samples fall. The non-parametric quartile range is a more realistic approach than using the
parametric mean and standard deviation because water quality data often include observations
considerably higher or lower than most of the data. Very high and low observations can have a
misleading impact on parametric statistical summaries if the data are not normally distributed or
if the data set is small. The box and whisker diagram is a relatively straightforward visual
representation of the dispersion of observations in a data set.

Selection of the appropriate reference data quartile as a water quality goal or target depends upon
whether larger or smaller values represent the preferred water quality condition. If smaller values
are preferred, as with percent fine sediment in spawning gravels for example, Q3 of the reference
distribution is used as a potential target value. Values greater than Q3 are interpreted as being
beyond the expected range of this parameter for a stream representing reference conditions for
fine sediment. Alternately, should larger values equate to an improved water quality condition, as
in the case with a parameter such as pool frequency, Q1 of the reference data set would be the
selected target since a lower number is below the range of pool frequency expected for a
reference condition stream. Depending upon the preference for either a higher or lower value, Q3
or Q1 reference values can be applied as TMDL targets for comparison with limited data points
from a non-reference water body of interest. As in Figure 2-1, if all comparison values are lower
than the appropriate reference value, the target or reference condition is satisfied for that
parameter, and this comparison can be used as evidence toward a potential non-impairment
conclusion.
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When the data set from the non-reference water body of interest is small, the individual data
points are compared to the appropriate quartile from a reference data set. When the data set from
an unassessed water body is larger, its quartile values are calculated and compared to those of the
reference data set for determining impairment status. This approach is illustrated in Figure 2-2.
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Figure 2-2. Comparison of Non-Reference to Reference Distributions Using a Target 75th
Percentile (Lower Values More Desirable)

When comparing reference to non-reference distributions, both the median (Q2) and Q3 (or Q1 if
lower values are preferred) are used in the comparison. In the Figure 2-2 example, both of these
quartiles are higher in the non-reference data set, suggesting potential impairment. In order to
apply this approach to support an impairment determination, human-caused pollutant sources or
stressors linked to the water quality parameter in question must be present, implying potential for
conditions to be improved to where non-reference and reference data distributions compare more
favorably. The use of this approach requires a sufficient amount of non-reference data to
establish quartile values and develop boxplot diagrams.

Comparing non-parametric, distributional statistics for interpreting narrative water quality
standards and developing numeric targets is consistent with EPA guidance for nutrient criteria
(EPA, 2000). Furthermore, the selection of the appropriate Q1 or Q3 values as use support
criteria from a reference data set is consistent with ongoing DEQ guidance for interpreting
narrative water quality standards where there is adequate confidence in the quality of the
reference data set (Suplee, 2004). As this confidence diminishes or improves, adjustments will be
needed in selecting the appropriate quartile. For parameters, where lower values reflect higher
water quality conditions, the reference Q2 value may be more appropriate with only “fair”
confidence in the quality of a reference data set. The 90™ percentile of the reference distribution
may be the most appropriate target with “very high” confidence in a reference data set.
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When comparing data from reference water bodies to that collected on non-reference water
bodies, it is often desirable to stratify or divide the data set for each into subsets that functionally
contribute to the variability of the measurements or observations. The stratification of data
according to stream channel type, stream size, geologic setting, or prevailing climate is a
common means to manage variability and reduce the likelihood of mistakenly attributing
differences due to natural setting or system size to those caused by human influences.
Meaningful stratification will limit comparisons to those between functionally equivalent
systems.
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SECTION 3.0
WATERSHED CHARACTERIZATION

This section describes the physical and ecological settings of the Lower Blackfoot TMDL
planning area.

3.1 Location and Description of the Watershed

The Blackfoot River watershed lies in west central Montana, extending from approximately 30
miles northwest of Helena to seven miles east of Missoula (Appendix A, Figure A-1). For
TMDL planning purposes, the Blackfoot Watershed was divided into four planning areas (from
upstream to downstream); the Blackfoot Headwaters, Nevada Creek, the Middle Blackfoot, and
the Lower Blackfoot (Appendix A, Figure A-2).

The Lower Blackfoot planning area covers approximately 377 square miles (241,052 acres). This
is the watershed area from the confluence of the Blackfoot River and the Clearwater River to the
confluence of the Blackfoot River with the Clark Fork River. Elevations in the lower Blackfoot
planning area range from 3,280 to 7,504 feet above sea level with a mean of 5,330 feet.

3.2 Geology

The Blackfoot River watershed has a long and complicated geologic history. Exposed rocks
range from Precambrian-age (1.5 billion year old), shale, siltstone, sandstone, and carbonate, to
Quaternary-age (15,000-year-old) glacial deposits (Alt and Hyndman 1986). The Precambrian
formations belong to a grouping of rocks called “Belt” rocks. Belt rocks formed from almost 500
million years of deposition of sediments into a large inland sea called the Belt Basin. These
sedimentary deposits are remarkably consistent over large distances and are over 40,000 feet
thick locally. During the formation of the Rocky Mountains from 75 to 60 million years ago, Belt
rocks in the area of the Blackfoot watershed were uplifted, folded and thrust eastward over
younger Paleozoic and Cretaceous sedimentary rocks. Granite intruded into the Belt rocks both
before and after thrusting and resulted in the formation of several mineral deposits. Large
portions of the watershed were subsequently covered with volcanic rocks during the middle
Tertiary period (approximately 40 million years ago). Remnants of these rocks are found
primarily in the southern portion of the watershed as are sedimentary deposits derived from these
volcanic rocks. More recently, the Blackfoot River watershed area was subjected to two major
periods of glaciation, the Bull Lake glaciation about 70,000 years ago and the Pinedale glaciation
of 15,000 years ago. Glaciation strongly influences the current landscape as evidenced by
numerous moraines and associated hummocky topography, kettle lakes, and broad expanses of
flat glacial outwash.

The geology of the Lower Blackfoot planning area (Appendix A, Figure A-3) consists mostly of
Proterozoic sedimentary rocks, which comprise 60 percent of the area (Mudge et al. 1982, Lewis
1998). Quaternary alluvium and glacial deposits are the next most prevalent and comprise 14
percent of the planning area. Five other rock types, including volcanic, sedimentary, and
intrusive formations cover the remaining 26 percent of the planning area (Table 3-1). Intrusive
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rocks are located in the headwater portions of Elk Creek and Ashby Creek and easily erode into
sand sized stream substrate. This controls the natural substrate composition of these streams and
influences substrate TMDL targets described in Section 5.0.

Table 3-1. Geology of the Lower Blackfoot planning area.

Generalized Rock Type Percent of PlanningArea
Proterozoic Sedimentary Rocks 59.9%
Quaternary Alluvium and Glacial Deposits 14.0%
Tertiary Sedimentary Rocks 14.0%
Paleozoic Sedimentary Rocks 5.9%
Cretaceous and Tertiary Intrusive Rocks 5.8%
Proterozoic Intrusive Rocks 0.2%
Cretaceous and Tertiary Volcanic Rocks 0.2%

3.3 Soils

The STATSGO (State Soil Geographic Database) provides a consistent means of assessing
generalized soil characteristics on a watershed scale. Fifteen soil units are present in the Lower
Blackfoot planning area, five of which cover 76 percent of the planning area (Appendix A,
Figure A-4). The most abundant five soil units are gravelly loams and correspond with the
location of Quaternary alluvium and glacial deposits. The 10 minor soil units as a group correlate
well with exposures of intrusive and extrusive igneous rocks as well as various Belt lithologies.

Although generalized, the STATSGO database also provides information on the physical and
chemical properties of soils. The majority of soil types present have similar surface textures, are
moderately well to well drained, and have a depth to water table between three and six feet.
These dominant soils are neither prime farmland nor hydric soils supporting wetlands.

Table 3-2. Major soil units in the Lower Blackfoot planning area.

Soil Map Unit Name Percent Area | Surface Texture
WINKLER-EVARO-ROCK OUTCROP (MT647) 25.5% Gravelly sandy loam
WINKLER-EVARO-TEVIS (MT646) 20.8% Gravelly loam
WALDBILLIG-HOLLOWAY-BATA (MT610) 13.5% Gravelly silty loam
BIGNELL-WINKLER-CROW (MT046) 10.4% Gravelly loam
HOLLOWAY-WINKLER-ROCK OUTCROP 5.8% Gravelly silty loam
(MT283)

More detailed soil data are available in the Missoula, Powell, and Granite County SSURGO (Soil
Survey Geographic) databases. In addition, the USFS Region 1 Land Type Association database
covers national forest areas, is a good surrogate for detailed soil data, and can assist with
identification of soils more sensitive to both natural and human-caused disturbances.
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3.4 Climate

The lower Blackfoot planning area contains five continuously operating weather stations. This
includes one National Oceanographic and Atmospheric Administration (NOAA) station, one
Remote Access Weather Station (RAWS), one Montana Department of Transportation (MDT)
station, and two Snowpack Telemetry (SNOTEL) stations (Table 3-3).

Table 3-3. Weather stations in the Lower Blackfoot planning area.

Location Type Elevation (ft) Period of Record
Potomac NWS 3600 1964 - present
Greenough MDT 3799 1998 - present
Stinkwater Creek RAWS 5428 1998 - present
Lubrecht Flume SNOTEL 4680 1983 - present
N. Fk. Elk Creek SNOTEL 6250 1971 - present

The average annual total precipitation at Potomac is 14.8 inches with 55.4 inches total snowfall
(Appendix A, Figure A-5). At the North Fork Elk Creek SNOTEL station, average annual total
precipitation is 28.9 inches (Appendix A, Figure A-6).

Estimated climate information can be obtained using the PRISM (Parameter-Elevation
Regressions on Independent Slopes Model), which uses point measurements of climate data and
a digital elevation model (DEM) to extrapolate climatic conditions across the landscape
(Appendix A, Figure A-6). PRISM data for the lower Blackfoot planning area indicates a
minimum precipitation of 16 inches, maximum precipitation of 55 inches, and a mean
precipitation of 25.2 inches for the watershed.

3.5 Hydrology

The surface water hydrology of the lower Blackfoot planning area reflects relationships between
regional precipitation, surface water runoff, and water use. Gauge station data collected by the
United States Geological Survey (USGS) near Bonner describe hydrology of the Blackfoot River
watershed. The gauge data document a reduction in total basin water yield over the last 20 years
(Appendix A, Figure A-6, Figure A-7).

One of the longest records available for stream gauging stations in the area is from the mouth of
the Blackfoot River near Bonner. Data from this gauge show that average peak flows prior to
1983 were substantially higher than those since 1983. From 1940 to 1983, the average annual
flood discharge was 9,807 cfs (Appendix A, Figure A-8). Over the last 25 years, the average
annual peak discharge at Bonner has declined to 7,137 cfs. On average, Blackfoot River peak
flows have been about 30 percent lower during the last 25 years as compared to 1940-1983.

Over the past 25 years on the Blackfoot River near Bonner, the largest reductions in mean
monthly discharge relative to the prior 44 years occurred during the months of May through July,
or during spring runoff (Appendix A, Figure A-9).
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Stream flow trends in the Blackfoot River basin indicate that markedly low intensity spring
runoff characterizes the last 25 years, compared to the prior 44 years. The only event to exceed
11,000 cfs at Bonner during the last 25 years occurred on May 18 1997, when the USGS stream
gauge recorded a discharge of 15,800 cfs. During the 25 years prior, discharge exceeded 11,000
cfs eight times. The basin-wide reduction in both annual peak and mean monthly discharges in
the Blackfoot River basin correlates to overall climate trends described in the Middle Blackfoot
and Nevada Creek TMDL report (MT DEQ, 2008). Over the past 100 years, EPA estimates that
in areas of Montana, precipitation declined about 20 percent (EPA 1997).

3.6 Stream Geomorphology

The streams in the Lower Blackfoot TMDL planning area reflect both natural processes driven
by the influences of geology and hydrology, and human impacts such as mining, logging, stream
corridor grazing, and residential development. Geology tends to affect the nature of sediment
delivered to planning area streams. For example, the geology in headwaters areas includes
Precambrian Belt series rocks that have a relatively low erosion potential (Belmont Creek) as
well as highly erosive Cretaceous age granitic rocks that typically erode as sands (Elk Creek,
Keno Creek, and West Ashby Creek). The hydrology of streams in the planning area reflects
snowmelt runoff hydrographs, where annual peak flows occur during spring snowmelt.

The streams of the lower Blackfoot planning area typically originate in terrain that exceeds 5500
ft in elevation. In their headwaters areas, most streams flow through steep, narrow valley
bottoms that are laterally confined and support narrow riparian corridors (A/B channel types,
Rosgen 1996). In numerous stream valleys in the upper watersheds, the confining valley walls
have been historically logged. In some areas, such as on Keno Creek, the valley bottom riparian
areas have been harvested for timber as well. Some mining has occurred in these headwaters
areas, such as on Union Creek and Day Gulch. Mining in Day Gulch resulted in extensive re-
grading of the valley bottom. As streams flow into lower gradient lowland areas, several traverse
broad alluvial valleys prior to entering the mainstem Blackfoot River. On several streams, the
transitional areas at the upstream ends of these valleys are extensively placer mined. Elk Creek
has a rich history of placer mining near the Yreka mining camp. Currently in this area, the
channel flows through a heavily placer mined valley bottom with dredge ponds and tailings piles
that confine the channel. Some restoration has occurred in this area to mitigate the impacts of
placer mining.

Both Elk Creek and Union Creek, two major tributaries to the Blackfoot River, flow through
broad alluvial valleys prior to descending to the entrenched Blackfoot River corridor. These
valleys include an area near Ninemile Prairie (Elk Creek) and the Potomac Valley (Union
Creek). Both of these valleys were inundated by Glacial Lake Missoula, one of the largest lakes
ever impounded behind an ice dam (Alt, 2001). The Glacial Lake Missoula ice dam formed
when glaciers of the most recent ice age reached their maximum southerly extent around 15,000
years ago. The ice dam failed several dozen times, and each time, catastrophic flooding occurred
in eastern Washington through the Columbia River corridor. Age dates of ash contained within
flood deposits indicate that the last flooding occurred approximately 13,000 years ago (Alt,
2001).
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Glacial Lake Missoula flooded all of the mountain valleys of the Clark Fork drainage, including
the Blackfoot River valley above Clearwater Junction. Lake deposits derived from the lake
extend into the Middle Blackfoot and Nevada Creek TMDL planning areas, and up the Clark
Fork river near Drummond (Alt, 2001).

The broad alluvial valleys of Elk Creek and Union Creek exhibit significant impacts from recent
agricultural land uses. Stream corridor grazing is common, and the channels are commonly
entrenched and/or overwidened due to bank trampling or channel straightening efforts. In the
Potomac Valley, recent residential development with stream corridor grazing on relatively small
land parcels has further affected stream geomorphology. Woody riparian vegetation density in
these valleys tends to be low, and bank stability is variable.

Within the Lower Blackfoot planning area, the mainstem Blackfoot River is entrenched within a
well-defined river valley with a moderate slope and steep valley walls. The valley wall geology
is mostly Precambrian Belt Series rocks. Due to the low erodability of these rocks, the tributary
streams that enter the lower Blackfoot River (Belmont Creek, Union Creek, and Elk Creek) all
have steep reaches at their mouths where they abruptly enter the Blackfoot River stream corridor.
These reaches tend to be stable, coarse grained, moderately confined channels characterized by
step-pool habitat.

3.7 Vegetation

The USGS GAP vegetation analysis serves as a good source of vegetation cover information at a
watershed scale. This dataset is a national interpretation and reclassification of satellite imagery
collected in the early 1990s. Vegetation types in the GAP database for the Lower Blackfoot
planning area are typical of rural, forested watersheds in western Montana (Redmond et al 1998)
(Table 3-4; Appendix A, Figure A-10). Dominant cover types in higher elevations include
coniferous forests comprised of lodgepole pine, mixed mesic forests, mixed subalpine, and
Douglas fir/lodgepole pine communities (Table 5). Valley portions of the watershed consist
primarily of low to moderate cover grasslands and mixed mesic shrubs. Riparian areas account
for only 2.6 percent of the whole watershed. This is probably an underestimate of riparian cover
due to the relatively coarse spatial resolution of the dataset and the thin, linear nature of riparian
stands. Agricultural lands reported in the GAP database only include easily identifiable row
crops and do not accurately represent the true distribution of other agricultural lands such as hay
meadows and pastures. The majority of lands in agricultural production most likely are reported
as grasslands in the GAP database.
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Table 3-4. Major vegetation cover types in the Lower Blackfoot planning area.

Vegetation Cover Type Percent Area

Coniferous and Deciduous Forest 74.3%
Grasslands 11.1%
Mesic and Xeric Shrubs 6.7%
Agricultural (Crops) 3.5%
Riparian 2.6%
Rock, Barren, Quarries 1.5%
Standing Burnt Forest 0.1%

Reference: USGS GAP

3.8 Land Ownership

The lower Blackfoot planning area is largely under private ownership, with Plum Creek Timber
Company the largest owner of these lands (Table 3-5; Appendix A, Figure A-11). Other private
landowners comprise about 20.1 percent of the planning area. The State of Montana, the Bureau
of Land Management, and the Forest Service own 34.8 percent of the land, collectively.

Table 3-5. Land ownership in the Lower Blackfoot planning area.

Owner Percent Area
U.S. Forest Service 8.4%
Montana State 15.3%
U.S. Bureau of Land Management 11.1%
Plum Creek Timber Company 45.0%
Private land (undifferentiated) 20.1%

Under an agreement with the Nature Conservancy, Plum Creek Timber Company is selling a
portion of their holdings in the Blackfoot watershed. Transfer of these lands began in 2004.
Working with the Blackfoot Challenge and local communities, the Nature Conservancy has
begun a disposition process that is expected to conclude in 2012.

3.9 Land Use

Land use in the Lower Blackfoot planning area is typical of rural watersheds in western
Montana. Primary land uses include agriculture, recreation (fishing, boating, camping, hunting),
timber production, and historic mining. Urban or residential development covers about 2.8
percent of the watershed, primarily near Potomac and Greenough. This development consists
mostly of small ranchettes five to 20 acres in size. Most other residents in the watershed reside
on large ranches. Census block data indicates that 2,218 people lived in the planning area in
2000. Future growth, particularly small parcel streamside development, is a concern to residents
and land managers.

Land uses that can increase the amount of sediment delivered to streams, or alter stream habitat
include mining, agriculture, and timber harvest. In addition, small streamside pastures associated
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with ranchettes can also have these impacts. Section 5.0 of this document describes sediment and
habitat impairments in more detail.

Land uses that remove water from streams, remove streamside vegetation that provides shade, or
widen streams may contribute to water temperature impairments. Elk Creek and Union Creek are
on the 303(d) List for temperature and exhibit temperature impairments due to reduced shade.
Section 8.0 of this document describes temperature impairments in more detail.

There are no comprehensive digital datasets of land use for the Lower Blackfoot planning area.
The USGS National Land Cover Database (NLCD) provides a partial assessment of agricultural
lands in the planning area. This dataset is similar to the GAP vegetation database in that it relies
on interpretation of satellite imagery. However, the NLCD dataset reports land cover types that
indicate specific land uses, notably agricultural. The NLCD data for the lower Blackfoot
planning area indicate that agricultural uses occur in 4.1 percent of the watershed, mostly at
lower elevations. Land cover types indicate that pasture/hay production is the dominant
agricultural use with a small amount of crop or small grain production (Appendix A, Figure A-
12). Because of the difficulty in interpreting land use from satellite imagery, these data most
likely under report cover types indicative of land uses such as pasture/hay, cropland, and
developed areas.

Recreation activities such as fishing, boating, camping, and hunting are popular in the lower
Blackfoot planning area. According to the MFISH database (http://nris.state.mt.us/), the
Blackfoot River regularly ranks in the top ten of recreational fisheries in the region. Other
recreational activities associated with tourism are likely to increase in the future.

Plum Creek Timber Company and the USFS have been engaged in timber harvest and grazing
activities for a number of years. Their timber harvest, grazing, and agricultural activities in the
Lower Blackfoot planning area occur primarily in foothills and montane portions of the
watershed (Appendix A, Figure A-12).

Mining is a significant land use in the Lower Blackfoot planning area with 67 historic mining
prospects listed in the combined abandoned mines databases developed by Montana DEQ,
Montana Bureau of Mines and Geology, and the US Bureau of Mines. The mines are
concentrated in the Ashby, Camas and Washoe Creek tributaries of Union Creek, as well as Elk
Creek. Both drainages contribute directly to the Blackfoot River. In the Union Creek drainage,
the primary products of the mines were lead, copper, zinc and silver. The mines in Elk Creek
primarily produced gold and barium. Overall, historic mining activity in the Lower Blackfoot
planning area is high when compared to nearby areas.

3.10 Fisheries and Aquatic Life

The Lower Blackfoot planning area supports 21 species among eight families of fishes (Table 3-
6). Salmonids include the native bull trout, westslope cutthroat trout, mountain whitefish, pygmy
whitefish and the nonnative kokanee, brook trout, rainbow trout, and brown trout. Some cases of
rainbow/cutthroat and brook/bull trout hybrids also exist. All cyprinids, or members of the
minnow family occurring in the basin are native, including redside shiner, peamouth, longnose
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dace, and northern pikeminnow. Two native catastomids or suckers include largescale and
longnose suckers. The recently introduced northern pike is the sole member of the esocidae, or
pike family. The slimy sculpin is presumably the only member of the sculpin family occurring in
the Lower Blackfoot planning area. The introduced yellow perch is the sole member of the perch
family in the basin.

Distribution of native bull trout and westslope cutthroat trout are shown in Appendix A, Figure
A-13 and Figure A-14.
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Table 3-6. Fish Species found in the Lower Blackfoot planning area.

Family/Common Scientific Name Introduced/Native | Status
Name

Salmonidae

Bull trout Salvelinus confluentus Native Threatened
Westslope cutthroat Oncorhynchus clarki lewisii | Native Species of special
trout concerm
Brook trout Salvelinus fontanalis Introduced

Rainbow trout Oncorhynchus mykiss Introduced

Brown trout Salmo trutta Introduced

Kokanee Oncorhynchus nerka Introduced

Mountain whitefish Prosopium williamsoni Native

Pygmy whitefish Prosopium coulteri Native

Cyprinidae

Redside shiner Richardsonius balteatus Native

Peamouth Mylocheilus caurinus Native

Longnose dace Rhinichthys cataractae Native

Northern pikeminnow | Ptychocheilus oregonensis | Native

Centrarchidae

Bluegill Lepomis macrochirus Introduced

Pumpkinseed Lepomis gibbosus Introduced

Largemouth bass Micropterus salmoides Introduced

Catostomidae

Largescale sucker Catostomus macrocheilus Native

Longnose sucker Catostomus catostomus Native

Cottidae

Slimy sculpin Cottus cognatus Native

Esocidae

Northern pike Esox lucius Introduced

Percidae

Yellow perch Perca flavescens Introduced

Since 1990, the Big Blackfoot Chapter of Trout Unlimited; Montana Fish, Wildlife, and Parks;
the U.S. Fish and Wildlife Service; and many other cooperators have engaged in an aggressive
native fish recovery effort in the Blackfoot watershed. Over 200 fisheries related restoration
projects have been completed on 41 tributaries as part of this effort that continues today.

Native species restoration efforts focus on adopting protective regulations, screening irrigation
ditches, protecting critical spawning habitat, altering riparian management practices, removing
seasonal migration barriers, instream habitat restoration, increasing instream flows and enlisting
landowners in perpetual conservation easements. Monitoring restored stream reaches indicate
increases in population density and spawning redds, (Pierce et al 2002, Pierce and Podner 2000).
Increased bull trout and westslope cutthroat trout densities at lower Blackfoot River sampling
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locations (Johnsrud and Scotty Brown Sections) suggest tributary restoration efforts in the lower
portions of the watershed are improving native mainstem populations. While these efforts have
been successful, issues such as extended drought, the emergence of whirling disease, and habitat
degradation continue to threaten the health of Blackfoot fisheries and aquatic life.

12/11/2008 Draft 38



Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 4.0

SECTION 4.0
TMDL ASSESSMENT PROJECTS AND DATA SOURCES

Several projects conducted specifically for TMDL development, as well as existing data,
provided the information necessary to complete TMDLs for the lower Blackfoot planning area.
TMDL projects conducted between 2006 and 2008 include:

Phase 1 TMDL Assessment;

Base Parameter Field Assessment and Data Analysis;

Bank Erosion Field Assessment and Data Analysis;

Hillslope Erosion Assessment Using the Soil Water Assessment Tool (SWAT);
Road Erosion Assessment;

Stream temperature data assessment;

Stream Temperature Field Data Collection, and;

Temperature Modeling.

The following sections provide a brief description of these projects.

4.1 Phase 1 TMDL Assessment

TMDL development for the Lower Blackfoot planning area began in May 2006 with a Phase 1
(preliminary) assessment. This consisted of compilation and review of existing data,
development of a watershed characterization report, assessment of data gaps, analysis of aerial
photography within a GIS, and field reconnaissance.

The aerial assessment and field reconnaissance provided a framework for reach based assessment
of 303(d) List streams, by segmenting these streams based on channel morphology, vegetation,
and/or land use characteristics. Subsequent work also utilized this reach framework.

4.2 Base Parameter Field Assessment and Data Analysis

The primary data source for habitat impairments in the lower Blackfoot planning area is the base
parameter data collection effort conducted in September 2006. Base parameters are a suite of
standard measures of stream channel morphology, stream habitat, vegetation composition, and
near stream land use aimed at supporting water quality planning and/or TMDL development for
siltation, habitat alterations, temperature, and nutrients. Detailed descriptions of the data
collection methodology are contained within the Quality Assurance Project Plan and Sampling
and Analysis Plan (DTM 2006). The base parameter methodology builds upon earlier field
assessments performed to support the development of water quality restoration plans and
TMDLs for the upstream Nevada Creek, Middle Blackfoot, and Blackfoot Headwaters TMDL
planning areas. Analysis of the data collected allowed development of statistical norms for these
parameters by channel type. From this analysis, Montana DEQ developed targets for these
parameters based on departure from the norms.

Field crews collected base parameter data at 25 sites on nine streams within the lower Blackfoot
planning area. Table 4-1 outlines the data collected.
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Table 4-1. Data Collected During the 2006 Base Parameter and Erosion Inventory

Assessment
Parameter Measure Definition Use in Target
Development
Channel Dimensions | Bankfull width Cross sectional width of Width:depth ratio
channel at bankfull condition
Mean bankfull depth Bankfull depth averaged from 5 | Width:depth ratio
equidistant points on cross
section
Max bankfull depth Bankfull depth averaged from 5 | Width:depth ratio
equidistant points on cross
section
Flood prone width Floodplain width at 2 times Entrenchment ratio

max bankfull depth

Channel slope

Channel gradient at the
assessment site

Channel classification

Woody Vegetative Percent channel length with | Stationed mapping of Percent shade
(topbank) given vegetation type vegetation assemblage
Dominant woody vegetation | Generalized vegetation type
Percent woody canopy Vegetation canopy cover
cover
Average woody vegetation | Vegetation height
height
Average woody vegetation | Vegetation diameter
diameter
Average woody vegetation | Vegetation offset from
offset streambank
Channel Morphology/ | Habitat unit extent Stationed mapping of pools, Percent pool length
Habitat riffles, runs, and glides
Residual pool depth Measure of elevation difference | Residual pool depth
between deepest point in pool
and downstream hydraulic
control.
Average pool width Average wetted width of the Pool extent
pool
Woody Debris Woody debris aggregate Count of aggregates of woody Woody debris
count debris exceeding two inches in | concentration
diameter and three feet in
length
Woody debris aggregate Length measure of woody Woody debris aggregate
extent debris aggregates density
Substrate Pebble Counts Substrate measurements in Percent fines in riffles
riffles
Percent Fines Grid Percent surface fines Percent surface fines
measurement in pool tailouts
Land Use Land use categorization Categorization of primary

apparent land use along
topbank, riparian buffer and
floodplain area

Reach Classification

Rosgen Level 11
classification

Channel classification based on
measured cross section
parameters, slope, and substrate

Data stratification and
extrapolation
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4.3 Bank Erosion Inventory

Concurrent with the base parameter assessment conducted in 2006, field crews inventoried
eroding banks to determine the amount of sediment they contribute to the overall sediment load.

4.3.1 Data Collection

The bank erosion inventory recorded the location and characteristics of stream banks with
discernable bank erosion within assessed reaches. These data provide the basis for developing a
sediment source assessment and load allocation from eroding banks. For tributary streams, this
inventory was performed on 1000 foot transects along both banks of the stream coincident with
base parameter data collection. For the mainstem Blackfoot River, all eroding banks were
mapped and assessed by a field crew floating the river. Reaches Blkft12 through Blkft21 were
mapped in this fashion.

The erosion site assessment includes description of each eroding bank within a given assessment
reach, including the following:
e Length,
Height,
Location (mapped),
BEHI rating,
BEHI rating condition,
Adjusted BEHI rating and condition,
Bank materials,
Topbank vegetation type,
Topbank vegetation density, and
Proximal land use.

The bank condition evaluation utilized the BEHI method (Rosgen, 2000) and incorporated the
following parameters into numerical ratings.

Bank height/bankfull height ratio,

Root depth/bank height ratio,

Root density percent,

Bank angle,

Surface protection percent, and

Bank material particle size.

Field crews measured eroding bank lengths by tape along the thalweg of the stream. Bank height
was measured using a stadia rod extended from the toe of the eroding bank to the top of the bank.
Locations were recorded with a continuous stationing method. The Bank Erosion Hazard Index
(Rosgen, 2000), which allows the determination of the severity of mapped eroding streambanks,
was performed according to procedures laid out in the Quality Assurance Project Plan and
Sampling and Analysis Plan (DTM 2006).
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4.3.2 Data Analysis

Analysis of stream bank erosion inventory data involved several tasks:
e Calculation of erosion rates based on condition and distribution of eroding banks
mapped at assessment sites.
e Extrapolation of these rates to reaches of 303(d) streams not assessed.
e Determination of erosion rates of streams not on the 303(d) List.
e (Calculation of the total sediment load from bank erosion.
e Estimation of the natural and anthropogenic components of the sediment load.
e Estimation of an achievable reduction of the anthropogenic load.
e Allocation of loads to dominant land uses.

Results of the data analysis are in Section 5.6.2 below. Detailed descriptions of the data analysis
and extrapolation methodologies are in Appendix C and Appendix D of this document.

4.4 Soil Water Assessment Tool (SWAT)

The watershed scale simulation model referred to as the Soil and Water Assessment Tool
(SWAT) was used to estimate non-point source hillslope erosion loading within the Blackfoot
drainage as described in Section 5.6.1. The SWAT modeling framework partitioned the
watershed into 65 sub-basins that were further divided into Hydrologic Response Units (HRU)
having homogeneous climatic conditions, soils, and land use types. Appendix D describes the
set-up, calibration and verification of the SWAT model in the Blackfoot River watershed.

4.5 Road Erosion Assessment

Field crews assessed sediment production from a sub-sample of road crossings in the Middle
Blackfoot and Nevada Creek TMDL planning areas during the summer of 2005, (RDG, 2006).
The assessment followed protocols adapted from the Washington Forest Practices Board
Watershed Assessment Methodology (WA Forest Practices Board, 1997). The sub-sample of
crossings represented typical crossing conditions. Data from surveyed crossings was summarized
by road ownership, precipitation zone, and surficial geology. Mean road erosion values were
calculated for broad ownership, precipitation and surface geology categories identified by GIS
analysis. The mean values for these categories were applied to crossings occurring in the same
categories in the Lower Blackfoot TPA. Similarly, an estimate of the per crossing mean volume
of sediment at risk from culvert failure, developed for the Middle Blackfoot TPA, was applied to
Lower Blackfoot crossings.

4.6 Temperature Data Collection, Assessment, and Modeling

Assessment of thermal conditions of 303(d) List streams consisted of:
e Analysis of temperature monitoring data collected by Montana FWP from 1994-2004,
e Assessment of shade from aerial photography and field measurements,
e Deployment of stream temperature sensors to record data from June through September,
e Retrieval of sensors and recorded data,
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e Analysis of temperature monitoring data, and
e Temperature modeling using the Stream Network Temperature (SNTEMP) model
(Section 7.0 and Appendix H).

SNTEMP, the Stream Network Temperature Model, is a mechanistic heat transport model that
predicts daily mean and maximum water temperatures at the end of a stream network (Theurer et
al., 1984, Bartholow, 2004). Model simulations occur over a single time step, such as a day, and
evaluate the effects of changing shade, stream geometry, and flow on instream temperature. The
model requires inputs describing stream geometry, hydrology, meteorology, and stream shading.
SNTEMP models link multiple stream segments to predict water temperature at the end of the
network and at points within the network. The model allows for variability in flow, shade, and
other factors at multiple locations within the modeled stream. Effects on stream temperature
from one set of stream conditions can then propagate downstream to a stream segment with
different conditions. This allows for basin-wide modeling of stream temperatures.

After calibration of a series of SNTEMP models, model simulations predicted the amount of
increased shade required to keep peak temperatures within the legally allowable increase of
either one half degree or one degree Fahrenheit above natural conditions. Detailed information
on the methodology and temperature condition is in Appendix H.

4.7 Data Source Summary

The projects described above and additional data sources provided the information necessary to
determine the water quality impairment status of water bodies on the 303(d) List, develop TMDL
targets, and develop load allocations. The following table lists critical data sources contributing
toward TMDL development for the Lower Blackfoot planning area.
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Table 4-2. Data Sources Used For TMDL Development in the Lower Blackfoot Planning Area.

Author Date Title Stream(s) Reach(es) Pollutant Parameter
Category
Blackfoot 2005 McNeil Sediment Core Data Elk Creek, Belmont Elk3, EIk7, Sediment Substrate
Challenge Creek Elk9, Bel4
Bollman, W. 2005 A Biological Assessment of Sites | Elk Creek, Ashby Creek, | Elk3, Sediment, Periphyton
in the Blackfoot River Watershed, | Camas Creek, Keno EAshby3, Habitat,
Pre-Restoration: Powell County, Creek Cam6, Keno4 | Nutrients
Montana. Report by Wease
Bolman, Rithron Associates to
Land & Water Consulting, Inc.
DTM Consulting, 2006 | Quality Assurance Project Plan All All Sediment, Width/Depth, substrate,
Inc. and Sampling and Analysis Plan Habitat, pool frequency, pool
(QAPP/SAP) Lower Blackfoot Temperature depth, woody debris,
River TMDL Planning Area entrenchment,
vegetation, Temperature
EPA 2006 STORET Database All Nutrients, NH4, NO2/3, TKN, TN,
Temperature, SRP, TP, TSS
Sediment, Metals | Temperature, periphyton
Helena National 1987- | McNeil Sediment Core Data Belmont Creek, Elk Bel4, Elk7 Sediment Substrate
Forest 2004 Creek
Montana Fish, 2004 | FWP Temperature Database Elk Creek, Union Creek, Temperature Temperature
Wildlife, and Parks Blackfoot River
Montana Fish, 2002 The Blackfoot River Fisheries Elk Creek Elk 1-10 Habitat All
Wildlife, and Parks Inventory, Restoration and
Monitoring Progress Report for
2001
Montana Fish, 2002 | A Heirarchical Strategy for Belmont Creek, Elk All Habitat All
Wildlife, and Parks Prioritizing the Restoration of 83 Creek, Union Creek,
Impaired Tributaries of the Big Ashby Creek, Camas
Blackfoot River Creek, Washoe Creek
Montana Fish, 2001 Blackfoot River Fisheries Union Creek, Camas All Habitat, Temperature, Fish
Wildlife, and Parks Inventory, Monitoring and Creek, Ashby Creek, Temperature Population
Restoration Report 2001 Washoe Creek, Elk
Creek
Montana Fish, 1999 | Blackfoot River Restoration Belmont Creek, Elk All Habitat, Temperature, Fish
Wildlife, and Parks Project: Monitoring and Progress | Creek, Temperature Population

Report 1997-1998
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Table 4-2. Data Sources Used For TMDL Development in the Lower Blackfoot Planning Area.

Author Date Title Stream(s) Reach(es) Pollutant Parameter
Category
Montana Fish, 1990 | Inventory of Fishery Resources in | Union Creek Union 1-12 Habitat All
Wildlife, and Parks the Blackfoot River and Major
Tributaries
Plum Creek 1994 | Belmont Creek Watershed Belmont Creek Bell, Bel2, Habitat, All
Timber Company Analysis Bel3, Bel4 Temperature,
Sediment
USGS 2006 | NWIS (National Water All Temperature, Temperature, TSS
Information System) Sediment
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SECTION 5.0
SEDIMENT AND HABITAT IMPAIRMENTS

This section discusses indicators of habitat and sediment impairments and sources of sediment
impairments in the Lower Blackfoot TMDL planning area. The following includes:
e A description of current stream impairments due to sediment and habitat conditions,
e Tabulated Type I, Type II, and supplemental indicator target values for selected sediment
and habitat parameters,
e An analysis of the departure of stream conditions from those targets,
e Determination of the TMDL requirements with regard to sediment and habitat, and,
e A sediment source assessment that quantifies yearly sediment loadings and estimates the
anthropogenic component of each sediment source.

Appendix A, Figure A-15 illustrates the locations of the stream assessment reaches referred to
in the target departure discussions below.

5.1 Sediment and Habitat Water Quality Goals and Indicators

The development of a TMDL requires the establishment of quantitative water quality goals
referred to as targets. The sediment and habitat related TMDL targets for a water body must
represent the applicable numeric or narrative water quality standard for each pollutant of
concern, and provide full support of all beneficial uses. For many pollutants with established
numeric standards, the water quality standard is the TMDL target. Sediment, however, is a
pollutant having narrative rather than numeric standards, as described in Section 2. Development
of numeric sediment and habitat targets used the primary and secondary reference approaches,
also explained in Section 2.

The targets applied in this chapter are numeric values or ranges of values for parameters that
describe channel substrate composition, channel morphology, and aquatic habitat quality. These
targets are intended to meet narrative water quality standards and provide full beneficial use
support for water bodies impaired by excess sediment, sediment-caused habitat alterations and
flow alterations affecting sediment transport. The beneficial uses impaired by sediment and
habitat conditions in the Lower Blackfoot planning area are aquatic life, cold-water fisheries and
primary contact recreation. The variety of target parameters reflects the numerous variables that
affect these beneficial uses. The parameters describe bankline vegetation conditions, channel
shape, floodplain access, channel substrate condition, pool habitat quality and aquatic insect
health. Use support decisions often rely upon information on these same parameters because of
their influence on stream function, aquatic biota, and aesthetic appearance.

The best target parameters have a strong, measurable link to support of aquatic life, fishery and
contact recreation uses. They are derived from reference water bodies where all sediment and
habitat conditions are functioning at their potential, given historic land uses and the application
of all reasonable land, soil, and water conservation practices. The targets may often provide
useful parameters for monitoring restoration success. The determination of a TMDL requirement
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is a process of comparing the numeric targets to the existing conditions measured on each
stream. This comparison is the departure analysis.

5.1.1 Sediment and Habitat Targets and Indicators

A range of targets and indicators have been developed for comparisons with existing sediment
and habitat conditions. Each target includes a rationale for its application. All targets developed
in this document are subject to further interpretation and modification through time as target
parameters are monitored together with water quality and other measures. This adaptive
management approach to target adjustments or modifications is further described in Section 8.
Appendix C provides detailed reference parameter development information for the target
parameters listed below. As described below, targets fall into three categories based mainly on
the strength of the linkage between the parameter and support for beneficial uses impaired by
specific sediment sources.

1. Type I Targets: Type I targets must be satisfied to ensure full support of the beneficial
use. Not meeting a Type I target indicates that a sediment TMDL is required. Type I
targets include pool frequency, residual pool depth, percent fines <6mm in riffles (pebble
count), and McNeil Core subsurface fines <6.35mm (Table 5-1).

2. Type II Targets: Type II targets are used to supplement Type I targets in determining
TMDL requirements. The Type II targets can substitute for Type I targets under some
conditions where Type I target data is lacking for a given stream segment and Type 11
targets provide sufficient information to identify a sediment problem. Where sufficient
Type I target data is available, a Type II target can be used to support conclusions based
on data for Type I targets. Parameters used for Type II targets include: width to depth
ratio, macroinvertebrate populations, percent surface fines < 6 mm in pool tailouts,
percent fines <2mm in riffles (pebble count) and McNeil Core subsurface fines < 0.85
mm (Table 5-1).

3. Supplemental Indicators: Supplemental indicators provide supporting information for
the Type I and Type II targets. They do not independently determine the requirement for
a TMDL. Supplemental indicators include woody vegetation extent, woody debris
aggregate extent, woody debris aggregate frequency, pool habitat extent, and
entrenchment ratio (Table 5-1).

Upon approval of this document, the targets presented will become the water quality goals
associated with the TMDL. Although supplemental indicators have a lesser role in determining
TMDL requirements, they are used here and in future assessments in cases where one or more
Type I and II targets are not met and the values of supplemental indicators provide useful
information regarding use support. Other appropriate technical and science-based information
may also be appropriate to investigate target departures or make needed target modifications.
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Table 5-1. Parameters utilized to define sediment/habitat related targets and supplemental

indicators.

Parameter Target Type | Impairment Linkages How Measured

Pool Frequency Type I Siltation, Habitat, Flow Base Parameter habitat unit

(Pools/Mile) Alteration mapping

Residual Pool Type I Siltation , Habitat, Flow Base Parameter habitat unit

Depth Alteration mapping

Percent <6mm in Type I Siltation, Habitat, Flow Wolman Pebble Count

riffles Alteration

Substrate Fines < | Type | Siltation, Habitat, Flow McNeil Cores

6.35 mm Alteration

Substrate: Percent | Type Il Siltation, Habitat, Flow Wolman Pebble Count

<2mm in riffles Alteration

Width:Depth Ratio | Type II Siltation, Habitat, Standard bankfull cross

section measures

Macroinvertebrate | Type II Siltation, Habitat Standard DEQ protocols

Populations

Percent Surface Type 11 Siltation, Habitat, Flow Median for 4 observations

Fines < 6 mm in Alteration from Viewing Bucket

Pool Tailouts

Substrate fines < Type 11 Siltation, Habitat, Flow McNeil Cores

.85 mm Alteration

Woody Vegetation | Supplemental | Siltation, Habitat, Flow Base Parameter green line

Extent Indicator Alteration, vegetation mapping

Pool Extent Supplemental | Habitat Base Parameter habitat unit
Indicator mapping

Entrenchment Supplemental | Siltation Standard bankfull cross

Ratio Indicator section measures

Woody Debris Supplemental | Siltation , Habitat Base Parameter habitat unit

Aggregate Extent | Indicator mapping

Woody Debris Supplemental | Siltation , Habitat Base Parameter habitat unit

Aggregate Indicator mapping

Frequency

5.1.1.1 Target Rationale

The following section describes the rationale associated with the application of each target and
supplemental indicator.

Type I Targets

Type I targets must be met to ensure full support of the beneficial use. The Type I target
parameters include pool frequency, residual pool depth, percent fines <6mm in riffles (pebble
count), and subsurface fines<6.35mm (McNeil core).
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Pool Frequency and Depth

Pools provide critical habitat for cold-water fish. The frequency and character of pools in a
stream channel reflect sediment transport and storage processes. The pool frequency and residual
pool depth targets address excess sediment loading associated with pool infilling or reduced
natural pool formation. The parameters also serve as beneficial use support objectives for habitat
listings, as a loss of pools from excess sediment results in a direct reduction in fish habitat
quantity and quality. Pool frequency and residual depth also address impairment due to flow
alteration as the lack of pools exacerbates the negative impact of reduced flows. Flow volume
affects pool formation and depth maintenance.

Fine Sediment Concentrations

Excess fine sediment, or “Sedimentation/Siltation” on Montana’s 303(d) List of impairment
causes, often leads to excess subsurface fines in spawning gravels or excess surface fines in
riffles. Excessive surface and substrate fines may limit fish egg and embryo survival. Excess
surface fines may also reduce macroinvertebrate richness, thus limiting aquatic life and
negatively affecting cold-water fish that rely on macroinvertebrates as a food source.

Increases in the percentage of < 6.35 mm fraction of fine sediment in spawning gravels correlates
to a decreased success in fry emergence (Weaver and Fraley, 1991). Reductions in
macroinvertebrate richness has been associated with percent < 2 mm surface fines concentrations
in excess of 20 percent as measured by pebble count (Relyea, et al, 2000).

Fine sediment on the channel bed surface, and within the underlying substrate, is evaluated in
several ways. McNeil core samples determine the fine sediment fraction in the upper several
inches of substrate, usually in pool tailouts where spawning is likely to occur. For pool tailouts,
McNeil coring is a consistent method for evaluating the impacts of fines on spawning success.
Pebble counts are another method and typically evaluate surface fines in riftles.

Measures of substrate reflect conditions of sediment transport and its effect on channel
morphology. Excessive sedimentation may be the result of excess sediment loading, or a loss in
sediment transport capacity due to either altered channel morphology or reduced flows.
Therefore, substrate parameters link to siltation, sedimentation, habitat, and flow alteration
impairment causes.

Type II Targets

Type II targets can assist with the impairment determination, similar to Type I targets. Type II
targets include: width to depth ratio, macroinvertebrate populations, percent surface fines < 6

mm in pool tailouts, surface fines <2 mm in riffles (pebble count), and subsurface fines < .85
mm (McNeil Core).

Width to Depth Ratio

Bankfull width to depth ratio is an important indicator of stream condition. The parameter is one
of several used to classify streams segments and thereby stratify datasets. If the width to depth
ratio is out of the appropriate range for a given stream type, the channel may be degraded.
Commonly, stream channels become over-widened due to human impacts associated with
livestock trampling or riparian vegetation removal. In such cases, the increased width to depth
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ratio results in reduced sediment transport capacity, increased fine sediment deposition, and
reduction in sediment sorting and channel complexity. As such, width to depth ratio links to
siltation and habitat impairments.

Macroinvertebrates

Several macroinvertebrate metrics have documented relationships with the health of the aquatic
life community. Macroinvertebrate assessment models in use by the Water Quality Planning
Bureau (WQPB) of the Montana Department of Environmental Quality (DEQ) are the
Multimetric Indices (MMI) for mountain and low valley landscapes and the River Invertebrate
Prediction and Classification System (RIVPACS). Macroinvertebrate metrics provide a standard
water quality target that applies to water bodies in Montana, as they are a direct indication of the
beneficial use support for aquatic life.

Fine Sediment Concentrations

Fine sediment concentrations measured as percent surface fines < 6 mm in pool tailouts, surface
fines < 2 mm in riffles, and subsurface fines < 0.85 mm (McNeil Core) can be used to support
the Type I substrate targets. However, the quantitative relationships between these parameters
and beneficial use support status are less clear than with the Type I substrate targets. Therefore,
they are Type II targets likely linked to substrate, habitat, and flow alteration impairments.

Supplemental Indicators

Supplemental indicators provide supporting information when used in combination with the
Type I and Type II targets. Supplemental indicators include woody vegetation extent, woody
debris aggregate extent, woody debris aggregate frequency, pool habitat extent, and
entrenchment ratio.

Woody Vegetation Extent

Riparian vegetation is an important component for fisheries and aquatic life. A significant
reduction in riparian vegetation will cause reduced instream cover and woody debris
contributions. Reduced riparian vegetation can also result in reduced bank integrity, causing
channel over-widening and siltation. Vegetation clearing, continuous riparian grazing, or loss of
base flows will reduce woody vegetation extent. Therefore, woody vegetation extent is a Type 11
target parameter for sediment, habitat, and flow alteration impaired streams.

Woody Debris Aggregate Extent and Frequency

Instream woody debris is an important component of stream channel complexity and habitat
quality. Woody debris in a stream channel helps maintain bed stability, dissipate flow energy,
create local scour pools, and sort sediment into complex habitat features. A lack of woody debris
is related to sediment impairment from reduced local scouring of bed substrate. A lack of woody
debris also links to habitat impairments due to reduced pool formation and lack of instream
cover.

Pool Habitat Extent
Pool habitat extent can support the Type I and Type II substrate targets. However, the
quantitative relationships between pool extent and beneficial use support status is not well
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defined; therefore, it is applied as a supplemental indicator that is likely linked to sediment,
habitat, and flow alteration impairments.

Entrenchment Ratio

Entrenchment ratio is a measure of floodplain connectivity and extent. The parameter is a
primary component of the channel classification scheme used for this TMDL planning effort
(Rosgen, 1996). In cases where entrenchment values alone result in a reclassification of a C or E
channel type to an F channel, degradation due to loss of floodplain connectivity is likely.
Streams may become entrenched due to downcutting and resultant severing of the active channel
from its floodplain. A loss of floodplain connectivity results in reduced flow energy dissipation
on the floodplain, which can cause increased channel erosion and sedimentation. Therefore,
entrenchment ratio is a supplemental indicator for siltation impairments.

Lack of floodplain access may also be caused by persistent and prolonged flow diversion that
reduces bankfull depth and, therefore, the value for twice bankfull depth that is used to determine
flood prone channel width and entrenchment ratio. Entrenchment ratio is therefore a
supplemental indicator for impairment due to flow alteration. The lack of floodplain access also
reduces the volume of water stored in the floodplain aquifer, thus lowering riparian ground water
elevations and restricting the extent of riparian vegetation establishment. This linkage makes
entrenchment ratio a useful indicator of impairment caused by alteration in streamside vegetative
COVers.

5.2 Sediment and Habitat Related Targets

This section contains the specific values developed as TMDL targets and supplemental indicator
values for the Lower Blackfoot Planning area. The targets stratify by major stream type (Rosgen,
1996), and streams that primarily drain granitic source areas were stratified separately in the
development of the <6mm pebble count targets. This development of separate targets for streams
draining granitic source areas reflects the natural high volumes of sand-sized sediment produced
by these subwatersheds. The data sources used to develop the targets include base parameter
data, macroinvertebrate data, and McNeil Core data (Section 5.1). Supporting information on the
development of target and supplemental indicator values for the Lower Blackfoot planning area
are in Appendix C.
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Table 5-2. Sediment/Habitat Targets and Supplemental Indicator Support Objectives, Lower Blackfoot Planning Area

Parameter Target Level Channel Type Lower Blackfoot Basis
Target
Minimum Pool Frequency (pools/mile) Type I B 48 LBFT median
C 55 MBFT Q3
E 50 LBFT median
Minimum Residual Pool Depth (ft) Type I B 1.1 LBFT Q3
C 2.0 MBFT NC Q3
E 1.0 LBFT Q3
Eb 0.8 LBFT Q3
Maximum Percent Substrate Surface Fines | Type | B 20 Beaverhead-Deerlodge NF Q3
<6 mm B (granitic) 20 Beaverhead-Deerlodge NF Q3
(Pebble Count) . C 22 Beaverhead-Deerlodge NF Q2
E 36 LBFT Q3
Beaverhead-Deerlodge NF Q3
Eb 37 LBFT Q3
Beaverhead-Deerlodge NF Q3
EDb (grantic) 45 LBFT Q3
Blackfoot 3 LBFT Q3
Mainstem
Maximum percent subsurface substrate Type 1 C 27 Q1 All 2003-2006 Data
fines < 6.35 mm (McNeil Cores)
Maximum Percent Substrate Surface Fines | Type II B 10 NV_CR reference Q3
<2 mm C 7 LBFT & NV CR Q3
(Pebble Count) E 20 LBFT & NV CR Q3
Eb 35 LBFT Q3
Blackfoot 2 LBFT Q3
Mainstem
Maximum percent subsurface substrate Type II C 6 Q1" All 2003-2006 Data
fines < 0.84 mm (McNeil Cores)
Macroinvertebrate Populations Type 11 All >48 Low Valley Site Classification Multimetric
Index (MMI)
>63 Mountain Site Classification Multimetric
Index (MMI)
>0.8 RIVPACS
12/11/2008 DRAFT 53




Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 5.0

Table 5-2. Sediment/Habitat Targets and Supplemental Indicator Support Objectives, Lower Blackfoot Planning Area

Parameter Target Level Channel Type Lower Blackfoot Basis
Target
W:D Ratio Type 11 B 12-16 B Channel definition .
Beaverhead-Deerlodge NF maximum Q3
C 12-19 C Channel definition
MBFT maximum Q2"
E 6-11 E Channel definition
Eb 6-11 E Channel definition
Maximum percent substrate surface fines in | Type II B 17 NV CR Q3
pool tails (VB) C 23 NV CR Ref. Q3
E 46 LBFT Q3
Eb 42 LBFT Q3
Minimum Percent Woody Vegetation Supl Ind B 88 NV CR Q3
Extent C 84 MBFT Q3
E 67 LBFT Q3
Eb 100 LBFT Q3
Minimum Percent Woody Debris Supl Ind B 12 LBFT Q3
Aggregate Extent B (w/o Bel4) 12 LBFT Q3
C 8 MBFT Q3
E 12 MBFT Ref Q3
Eb 12 MBFT Ref Q3
Minimum Woody Debris Aggregate Supl Ind B 127 LBFT Q3
Frequency (Ct./Mile) C 74 LBFT Q3
E 55 LBFT Q3
Eb 73 LBFT Q3
Minimum Entrenchment Ratio Supl Ind C 2.2 C channel definition
E 2.2 E channel definition
Eb 2.2 E channel definition
Pool Habitat Extent (%) Supl Ind B 22 LBFT Q3
C 35 MBFT Q3
E 35 LBFT Q3
Eb 10 LBFT Q3

Q1 = 25" Percentile, Q3 = 75" Percentile, Q2 = 50" Percentile (Median)

12/11/2008 DRAFT 54




Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 5.0

5.3 Departure Assessment Methodology

The departure summary for each stream describes a comparison of measured site values to
targets. The departure assessment identifies whether or not a target condition is satisfied, and
highlights the magnitude of the difference between the site parameter value and the associated
target. In the following sections, comparisons between site conditions and target values are in
tabular format, with departure tables provided for each listed stream segment with relevant
available data. For each listed stream segment, individual tables are presented for each of the
channel types assessed on that stream, as the target values are dependent on channel type. In
several cases, summaries of multiple assessment sites are in a single table. This occurs where,
within a single listed stream segment, assessment data are available from multiple reaches that
are of a common channel type. These compilations identify the assessment reaches by their
channel type and reach name in the left most column of the table. Where there are multiple sites
compiled within a single departure table, the “Site Value” listed in the table reflects the value
from the assessment reach with the highest level of departure from the target. The “Target Met?”
column on the table identifies whether the stream achieves the target value, and where multiple
assessment sites are represented, identifies those sites that do not meet the target. The
sediment/habitat parameter values measured at each assessment site are in Appendix C.

5.4 TMDL Requirement Determination Methodology

The departures of current stream conditions from a target are the basis for determining the need
for a TMDL. The following sections present this information in narrative form, providing a
determination of any required sediment TMDLs as well as the need to address non-pollutant
concerns such as flow or habitat alterations in the WQRP. The determination of need for a
TMDL first considers the degree to which the stream segment meets Type I parameters targets.
Type II parameters and supplemental indicators are then similarly evaluated. Wherever relevant
supplemental data exist, that information can support the TMDL requirement determination. A
TMDL is necessary when the departure assessment does not clearly describe a fully supporting
stream. As a result, the determination tends to be conservative in cases where the results are
ambiguous.

5.5 Water Quality Impairment Status

The following sections present a water quality impairment status for each stream segment on the
303(d) List.

5.5.1 Day Gulch

Day Gulch is a tributary to upper Elk Creek. Montana DEQ added Day Gulch to the 1996 303(d)
List for flow alteration, other habitat alterations, and siltation. An assessment attempted by DEQ
staff in 2004 was inconclusive due to dry channel conditions. Day Gulch is currently unassessed
for any beneficial use due to a lack of sufficient credible data. Therefore, a sediment TMDL is
not proposed for Day Gulch in this document. Data collected on Day Gulch as part of the 2006
Lower Blackfoot field assessment is discussed below. This information will contribute to the
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body of information required to meet the sufficient and credible data threshold when use support
is reassessed on Day Gulch.

The base parameter and habitat unit assessment of 2006, divided the 1.2 mile long listed segment
into two reaches. Reach Day1 flows through the headwaters area affected by placer mining and
hillslope logging. Reach Day? is a highly disturbed placer mine that was subsequently re-graded
and reseeded. The regraded surface is now perched above the original channel location to the
extent that perennial stream flow does not occur in the shallow channel constructed on the fill
surface. Perennial surface flow is forced underground at the head of the fill and emerges near its
base together with flow from an unnamed tributary to the south of Day Gulch. The combined
flows at the base of the fill enter a rectangular retention pond that overflows to a constructed
channel discharging to Elk Creek. The reach of Day Gulch assessed in 2006 is between the
retention pond and Elk Creek, in an area with relatively dense riparian shrubs.

5.5.1.1 Day Gulch Departures from Target Conditions

The only sediment/habitat related parameter target met on Day Gulch is width to depth ratio. No
other indicator values meet target conditions (Table 5-3). Pool frequencies for the assessed B
channel type are less than 25 percent of the target value, and fine sediment concentrations are
notably high. Residual pool depths are less than 20 percent of the target value for B channel
types. No McNeil Core or macroinvertebrate data were available for Day Gulch.

Table 5-3. Sediment/Habitat Indicator Values and Targets, Day Gulch

Channel Parameter Site Target Target Target Met?
Type/ Reach Value* Type \V=Yes X=No
ND=Not
Determined
B Riffle substrate: <6mm (%) 36 <20 Type 1 X
Day?2 McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 11 >48 X
Residual Pool Depth (ft) 0.2 >1.1 X
Riffle substrate: <2mm (%) 25 <10 Type II X
Width to Depth Ratio 5.1 <16 N
Median pool tailout surface fines < 6 mm 50 <17 X
(%)
McNeil Cores <.85 mm (%) ND ND ND
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 64 >88 Supp. X
Pool Extent (%) 2 >22 Indicator X
Woody Debris Aggregate Extent (%) 3 >12 X
Woody Debris Frequency (cts per mile) 79 > 127 X

5.5.1.2 Day Gulch TMDL Requirements

Conditions on Day Gulch do not meet any of the Type I target values. Based on the 2006 data
provided in Table 5-3, Day Gulch shows strong departures from substrate targets. Consideration
of this information, together with a reevaluation Day Gulch that provides sufficient credible data
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is recommended prior to development of a sediment TMDL. In this document, the channel, flow
and habitat alterations are addressed in the WQRP.

5.5.2 Keno Creek

Keno Creek is a second order tributary to upper Elk Creek. Montana DEQ added Keno Creek to
the 1996 303(d) List for flow alteration, other habitat alterations, siltation and thermal
modifications. Keno Creek is currently listed as unassessed for aquatic life, cold water fishery,
and drinking water uses due to a lack of biological data. Macroinvertebrate data were collected
on Keno Creek in September 2006, too late to be considered for the 2006 303(d) List.

Keno Creek is 2.9 miles long and comprises four assessment reaches. The uppermost reach,
Kenol, flows through steep headwaters where upland logging is evident. Downstream, Keno2
parallels an access road, and valley walls exhibit evidence of upland logging and some historic
riparian logging. Keno 3 is a relatively straight channel segment that flows closely along the
south valley wall. The presence of phreatophytes, a type of aquatic vegetation, suggests spring-
derived base flows. Large stumps are common in the riparian corridor, and extensive woody
debris accumulations appear to reflect accumulations of slash from historic riparian logging. The
lowermost reach, Keno4, shows evidence of both hillslope and riparian logging, and a gravel
access road closely follows the channel. Extensive accumulations of old slash cover broad
sections of channel, such that the creek is commonly not visible. Cretaceous age granitic rocks
dominate the geology of the Keno Creek watershed.

5.5.2.1 Keno Creek Departures from Target Values

Of the Type I targets, Keno Creek only meets the pool frequency target (Table 5-4). Keno Creek
does not meet substrate and residual pool depth targets. No McNeil Core data is available. The
<6mm riffle substrate concentration measured on Keno Creek is 85 percent, significantly higher
than the 45 percent target developed for streams that drain granitic terrain. Macroinvertebrate
data available for Keno Creek do not meet Type II target values.
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Table 5-4. Sediment/Habitat Indicator Values and Targets, Keno Creek

Channel Parameter Site Target Target Target Met? V=Yes
Type/ Value* Type X=No ND=Not
Reach Determined
EDb (gr) Riffle substrate: <6mm (%) 85 <45(gr) Type I X
Keno3
Keno4 McNeil Cores <6.35 mm (%) ND ND ND

Pool Frequency (pools/mile) 69 >50 \
Residual Pool Depth (ft) 0.7 >0.8 X
Riffle substrate: <2mm (%) 35 <35 Type II N
Width to Depth Ratio 6.5 <11 N
Median pool tailout surface fines 43 <42 X
<6 mm (%)

McNeil Cores <.85 mm (%) ND ND ND
MMI 41 >48 X
RIVPACS O/E 0.77 >0.8 X
Woody Vegetation Extent (%) 100 >100 Supp. N
Pool Extent (%) 9 >10 Indicator X
Woody Debris Aggregate Extent 8 >12 X
(%)

Entrenchment Ratio 2.0 >2.2 X
Woody Debris Frequency (cts per 63 >73 X
mile)

* From site with highest departure from target

5.5.2.2 Keno Creek TMDL Requirements

High concentrations of fine sediment and macroinvertebrate metrics in Keno Creek indicate the
need for a sediment TMDL. Type II targets not met include macroinvertebrate indices and pool
tailout fines, which also suggest the need for a sediment TMDL. The current assessment record
should be updated to reflect the data collected in late 2006. These physical and biological
indicators may be related to altered flow conditions and habitat alterations given as impairment
causes in 1996. Potential sources of impairment include timber harvesting, road construction,
and road maintenance. This document proposes a sediment TMDL for Keno Creek and the
pollution-related causes are addressed in the water quality restoration plan.

5.5.3 Upper EIk Creek

Upper Elk Creek extends from its headwaters to Stinkwater Creek. It is a degraded third order
tributary to the lower Blackfoot River (Montana FWP, 2002a). Upper Elk Creek supports
populations of fluvial westslope cutthroat trout, rainbow trout, brown trout, and resident brook
trout, which decrease in abundance downstream. Elk Creek is within the Elk Creek mining
district, which was primarily a placer mining district, first discovered in 1865. The Elk Creek
corridor was intensively placer mined for gold, as were several tributaries. Reynolds City and
Yreka are two historic mining camps established in the Elk Creek valley.
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The 8.4 mile listed segment of upper Elk Creek comprises six reaches. The uppermost reach,
Elk1, flows through a confined valley bottom that supports dense conifer forest. Split flow
through placer spoils is common, and visible fine sediment accumulations were present during
the 2006 field reconnaissance. This reach extends to the mouth of Day Gulch. Below the mouth
of Day Gulch, the valley widens, and channel sinuosity increases. Reaches Elk2 through Elk6
consist of coarse-grained channel segments that have local encroachment by the access road. The
channel is locally confined to a narrow slot between the road embankment and the opposite
valley wall. The road embankment commonly consists of sand-sized material at angle of repose.
Valley walls are comprised of Cretaceous age granites, and the valley bottom has been placer
mined near the historic town of Yreka. Elk4 is adjacent to Yreka, and in this reach, numerous
beaver dams and large ponds are present in the placer mined valley bottom. Portions of this reach
have been re-graded and restored. Riparian degradation is evident in the placer mined sections,
and dredge ponds and spoil piles are present.

Montana DEQ lists upper Elk Creek as partially supporting of aquatic life and the cold-water
fishery. Probable causes include physical substrate habitat alterations and sedimentation/siltation.
Probable sources associated with these causes include forest roads and streambank
modifications/destabilization.

Fisheries limitations in upper Elk Creek identified by Montana FWP (2001, 2002a) include lack
of complex fish habitat (instream wood), livestock induced stream bank degradation and riparian
vegetation suppression, elevated water temperature and channel instability, irrigation, and
adverse effects of upstream mining and road drainage problems. Land use practices associated
with these impairments include placer mining, channelization, road construction and
maintenance activities, road drainage problems, and concentrated riparian livestock grazing.

Restoration projects have been completed on upper Elk Creek in several placer mined areas. In
some restored areas, TSS values have declined to pre-construction levels, substrate conditions
are improving, and riparian areas are beginning to recover (http://cwaic.mt.gov). Field
assessment crews noted that bed scour and associated pool formation in restored sections is
limited due to the coarse substrate.

5.5.3.1 Upper EIk Creek Departures from Targets

Field crews conducted assessments on both B channel types (reach Elk5), and more sinuous,
lower gradient, E channel types (Elk2 and Elk3). The B channel in reach EIk5 is narrowly
confined by a road embankment, and meets none of the Type I targets (Table 5-5). Pool
frequency is notably low at less than 50 percent of the target value. Upper Elk Creek also does
not meet Type II fine sediment concentration targets. The assessed E channel types on Elk Creek
meet riffle substrate <6mm targets, however pool frequency and residual pool depths are low
(Table 5-6). Elk2 and Elk3 both consist of primarily run habitat through placer spoils.
Supplemental indicators related to woody vegetation and instream woody debris are consistently
low in all assessed reaches.
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Table 5-5. Sediment/Habitat Indicator Values and Targets, Upper Elk Creek B Channel

Type
Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not
Determined
B Riffle substrate: <6mm (%) 22 <20 Type I X
EIkS McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 21 >48 X
Residual Pool Depth (ft) 0.8 >1.1 X
Riffle substrate: <2mm (%) 13 <10 Type II X
Width to Depth Ratio 12.8 <16 N
Median pool tailout surface fines < 6 mm 25 <17 X
(%)
McNeil Cores <.85 mm (%) ND ND ND
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 100 > 88 Supp. N
Pool Extent (%) 4 >22 Indicator X
Woody Debris Aggregate Extent (%) 9 >12 X
Woody Debris Frequency (cts per mile) 95 > 127 X
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Table 5-6. Sediment/Habitat Indicator Values and Targets, Upper Elk Creek Eb(gr)

Channel Type
Channel Parameter Site Target Target Target Met?
Type/ Value* Type \V=Yes X=No
Reach ND=Not
Determined
EDb (gr) Riffle substrate: <6mm (%) 32 <45(gr) Type 1
Elk2 Elk3

McNeil Cores <6.35 mm (%) 34 ND ND
Pool Frequency (pools/mile) 26 >50 X
Residual Pool Depth (ft) 0.5 >0.8 X
Riffle substrate: <2mm (%) 26 <35 Type II N
Width to Depth Ratio 10.1 <11 \
Median pool tailout surface fines < 6 mm 39 <42 N
(%0)
McNeil Cores <.85 mm (%) 6.9 ND ND
MMI 49.9 >48 N
RIVPACS O/E 0.78 >0.8 X
Woody Vegetation Extent (%) 78 > 100 Supp. X
Pool Extent (%) 5 >10 Indicator X
Woody Debris Aggregate Extent (%) 33 >12 X
Entrenchment Ratio 2.5 >2.2 \
Woody Debris Frequency (cts per mile) 11 >73 X

* From site with highest departure from target

5.5.3.2 Upper Elk Creek TMDL Requirements

Upper Elk Creek meets the riffle substrate targets in the assessed E channel types. However, the
assessment data for Elk5, which is a B channel type narrowly confined by the road and valley
wall, indicates excessive fine sediment levels in both riffles and pool tailouts. Because the Type I
targets related to both substrate and pool conditions are not met on the B channel type, and due
to poor pool conditions in the E channel types, upper Elk Creek requires a sediment TMDL. The
notably low pool frequency value for the confined B channel type, coupled with the extensive
placer spoils through the reach, supports the physical habitat substrate alterations listing. The
water quality restoration plan addresses this impairment.

5.5.4 Lower Elk Creek

Lower Elk Creek extends from the mouth of Stinkwater Creek to the Blackfoot River, a distance
of approximately 5.6 miles. Montana FWP describes this stream as a degraded third order
tributary to the lower Blackfoot River (MTFWP, 2002a). The listed channel comprises four
reaches, Elk7 through Elk10. Just below Stinkwater Creek, reach Elk7 is an E channel that flows
through a broad, open valley bottom. The reach supports moderate densities of a mixed
willow/cottonwood riparian zone and is actively grazed. Field crews noted that undercut banks
exhibited evidence of livestock trampling. Reach Elk8 consists of a largely restored channel
segment, although bank trampling and widening of the restored channel has occurred. Reach
Elk9 extends to the downstream end of the irrigated valley bottom near Highway 200 and has a
variable channel width, and accumulations of sand in the channel bed. From the Highway 200

12/11/2008 DRAFT 61



Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 5.0

crossing to the mouth at the Blackfoot River, Elk Creek becomes increasingly confined and
steeper as it approaches the entrenched Blackfoot River corridor. Elk10 appears to gain flow
along its course below Highway 200. The bed is relatively coarse due to inputs of colluvial
cobble-sized sediment from the valley walls. Elk10 also shows evidence of historic placer
mining.

Elk Creek supports populations of fluvial westslope cutthroat trout, rainbow trout, brown trout,
and resident brook trout; the densities of all of these species decrease in the downstream
direction. Elk Creek has been described as “the only potential spawning stream (of the Blackfoot
River) between Belmont Creek and Blanchard Creek, a distance of 17.7 miles” (MTFWP, 1999).

Montana DEQ lists lower Elk Creek as partially supporting aquatic life and the cold water
fishery (http://cwaic.mt.gov). The 2006 sediment/habitat related listings for lower Elk Creek
include alteration in stream-side or littoral vegetative covers, and sedimentation/siltation.
Probable sources include riparian grazing and streambank modifications/destabilization. Lower
Elk Creek is also on the 303(d) List for temperature.

Fisheries-related impairments on Elk Creek identified by Montana FWP (MTFWP, 1999)
include elevated instream sediment loading related to extensive placer mining activity, road
drainage problems, channelization, and poor riparian grazing activities. In the 1940s, one mile of
lower Elk Creek was moved from its original location to facilitate irrigation in the valley bottom.
The channel was relocated to a higher elevation along the valley wall, which is comprised of fine
grained lake deposits. The relocation and straightening resulted in downcutting and dramatically
accelerated sediment production rates. In 1994, 8,600 ft of lower Elk Creek were included in an
erosion control project designed to improve water quality. The project involved reconstructing
the channel, replanting willows from adjacent areas, adding large woody debris, and
implementing a rotational grazing system. Subsequent monitoring indicated that riparian health
requires further improvement to recover fish populations in lower Elk Creek (MTFWP, 2001).

5.5.4.1 Lower Elk Creek Departures from Targets

Field crews assessed four E channel type reaches on lower Elk Creek (Table 5-7) in 2006. These
reaches show significant departures for all sediment/habitat related parameters. Pool frequencies
are less than 50 percent of the target value, and fine sediment concentrations are high. For E
channel types, width to depth ratios are higher than the target value of 11. Woody vegetation
densities are low, and woody debris related parameters are well below target values.
Entrenchment ratios are low on lower Elk Creek, with all four E channel assessment sites having
entrenchment ratios below the target value.
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Table 5-7. Sediment/Habitat Indicator Values and Targets, Lower Elk Creek

Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not

Determined

E Riffle substrate: <6mm (%) 67 <36 Type I X

Elk7 Elk8 | McNeil Cores <6.35 mm (%) 58 ND ND
Elk9 Pool Frequency (pools/mile) 21 >50 X
Elk10 Residual Pool Depth (ft) 0.7 >1.0 X
Riffle substrate: <2mm (%) 45 <20 Type 11 X
Width to Depth Ratio 14.1 <11 X
Median pool tailout surface fines <6 mm (%) 50 <46 X

McNeil Cores <.85 mm (%) 29 ND ND
MMI 33 >48 X

RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 1 >67 Supp. X
Pool Extent (%) 12 >35 Indicator X
Woody Debris Aggregate Extent (%) 2 >12 X
Entrenchment Ratio 1.2 >22 X
Woody Debris Frequency (cts per mile) 11 >55 X

* From site with highest departure from target

5.5.4.2 Lower Elk Creek TMDL Requirements

Assessment data indicate that high concentrations of fine sediment, over widened cross sections,
poor pool conditions, and limited woody vegetation extent characterize lower Elk Creek. The
fine sediment accumulations on lower Elk Creek indicate that a sediment TMDL is warranted for
this stream segment. Similarly, limitations in woody vegetation, bedform complexity, and cross
section conditions justify the habitat alterations listing. The water quality restoration plan
addresses these habitat alterations.

5.5.5 Belmont Creek

Belmont Creek is a second order tributary to the Blackfoot River that originates in the northern
portion of the lower Blackfoot watershed. The listed segment of Belmont Creek flows southward
from the high elevations of the Lolo National Forest to the Blacktfoot River north of Potomac
and is approximately 10.5 miles long. The listed stream segment comprises five reaches. Reach
Bell is a steep channel that flows through a confined valley with historical logging. Both the
valley walls and creek bottom show evidence of timber harvest. Reach Bel2 extends to the mouth
of Burnt Fork Creek and consists of a lower gradient section with extensive beaver ponding.
Reach Bel3 flows through a confined canyon section that supports a mixed willow/conifer valley
bottom and has numerous logging road crossings. Reach Bel4 flows through a short section of
unconfined valley bottom with a reduced channel gradient. Around the year 2000, a restoration
project took place in the reach. Reach Bel5 extends to the Blackfoot River, and consists of a
steep, confined channel that descends into the entrenched valley of the Blackfoot River.

Through the mid-1990s, the Belmont Creek watershed had 135 miles of roads
(http://cwaic.mt.gov), and road drainage problems were a probable factor in accelerated fine
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sediment accumulations in the channel. At that time, estimated hillslope erosion rates were twice
those of reference conditions (Sugden 1994). Since that time, Plum Creek Timber Company
implemented extensive sediment controls such as road closures and grazing BMPs. In the 1960s,
two culverts were placed in the stream that blocked fish migrations under most flows; in 1994, a
bridge was constructed to facilitate removal of the culverts. Bull trout spawning occurs in
Belmont Creek, and near the mouth, a robust rainbow and brown trout fishery is present.
Montana FWP considers Belmont Creek a core area bull trout stream (MTFWP, 1999).

Montana DEQ considers Belmont Creek partially supporting of aquatic life and the cold water
fishery. Probable causes of impairment identified on the 2006 303(d) List consist of
sedimentation/siltation, and the probable sources associated with that impairment are forest roads
and riparian grazing.

5.5.5.1 Belmont Creek Departures from Targets

Field crews assessed two reaches on Belmont Creek in 2006. The uppermost reach, Bel2, is a B
channel type that meets all target values with the exception of riffle substrate <6mm (Table 5-8).
Downstream, Bel4 is a C channel type that flows through an unconfined open meadow area.
BLM undertook restoration activities in this reach. Although restoration has been implemented,
Type I targets for McNeil Cores and residual pool depth are not met (Table 5-9). However, Type
I targets for pool frequency and percent fines in riffles are met, potentially indicating restoration-
associated improvements in channel condition.

Table 5-8. Sediment/Habitat Indicator Values and Targets, Belmont Creek B Channel

Type
Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not
Determined
B Riffle substrate: <6mm (%) 26 <20 Type 1 X
Bel2 McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 84 >48 \
Residual Pool Depth (ft) 1.2 > 1.1 \
Riffle substrate: <2mm (%) 9 <10 Type 11 \
Width to Depth Ratio 11.5 12-16 \
Median pool tailout surface fines < 6 mm (%) 5 <17 \
McNeil Cores <.85 mm (%) ND ND ND
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 100 > 88 Supp. \
Pool Extent (%) 22 >22 Indicator N
Woody Debris Aggregate Extent (%) 75 >12 N
Woody Debris Frequency (cts per mile) 491 > 127 \
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Table 5-9. Sediment/Habitat Indicator Values and Targets, Belmont Creek C Channel

Type
Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not
Determined
C Riffle substrate: <6mm (%) 11 <22 Type I \
Bel4 McNeil Cores <6.35 mm (%) 44 <27 X
Pool Frequency (pools/mile) 63 >55 N
Residual Pool Depth (ft) 1.1 >2.0 X
Riffle substrate: <2mm (%) 6 <7 Type II \
Width to Depth Ratio 14.5 <19 \
Median pool tailout surface fines < 6 mm 37.5 <23 X
(%)
McNeil Cores <.85 mm (%) 9 <6 X
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 99 >84 Supp. N
Pool Extent (%) 41 >35 Indicator N
Woody Debris Aggregate Extent (%) 6 >38 X
Entrenchment Ratio 3.6 >22 \
Woody Debris Frequency (cts per mile) 74 >74 \

5.5.5.2 Belmont Creek TMDL Requirements

The confined, relatively steep B channel segment assessed on Belmont Creek does not show
excessive accumulations of fine sediment. However, the lower gradient C channel type segment
(Bel4) does show elevated concentrations of fine substrate in pool tailouts as measured by both
McNeil Cores and surface fines counts. Because of the evidence for accumulations of fine
sediment above established target values for McNeil Core data in this lower reach of Belmont
Creek, a sediment TMDL is warranted for the listed stream segment.

5.5.6 Washoe Creek

Washoe Creek is a 6.1 mile long second order tributary to Union Creek. Washoe Creek is within
the Coloma Mining District, and during the latter part of the nineteenth century, miners extracted
gold from placer deposits in the stream corridor. The listed stream segment comprises four
reaches. Reach Washoel is a confined, steep B channel type located in the headwaters of the
drainage. Although upstream of most mining disturbances, hillslopes adjacent to the reach
indicate relatively recent timber harvest. Downstream, reach Washoe2 shows more mining
activity. In reach Washoe3, the valley confinement diminishes as the geology changes from
Proterozoic rocks to younger Tertiary-age sedimentary rocks. Reach Washoe3 also exhibits
evidence of upland logging, and the riparian corridor appears degraded on aerial photography.
The lowermost Reach, Washoe4, consists of an unconfined E channel type with irrigation
diversions and abrupt changes in woody riparian vegetation at fence lines. Field crews noted
multiple rock and rock/log check dams in the reach.
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Montana DEQ considers Washoe Creek partially supporting of aquatic life, the cold water
fishery, and primary contact recreation. Sedimentation/siltation is the only sediment/habitat-
related probable cause identified on the 2006 303(d) List. Probable sources associated with the
sedimentation/siltation impairment include open pit mining, grazing and timber harvest. An open
pit barite mine located in the upper part of the drainage is a potential source of sediment loading
to the creek (http://cwaic.mt.gov).

Washoe Creek supports a resident westslope cutthroat trout population. Fisheries-related
impairments on the stream identified by MTFWP (2002a) include excessive livestock access to
stream banks and lack of instream complexity.

5.5.6.1 Washoe Creek Departures from Targets

The Washoe Creek assessment site consisted of an E channel segment in the lowermost reach
(Washo4). Within this reach, Type I target parameters of <6mm sediment concentrations in
riffles and pool frequency are met (Table 5-10). Residual pool depths, also a Type I parameter,
are notably low, and less than half of the target value. Washoe Creek meets Type II targets, but
does not achieve supplemental indicator targets for woody vegetation extent, pool extent, and
woody debris.

Table 5-10. Sediment/Habitat Indicator Values and Targets, Washoe Creek

Channel Parameter Site Target Target Target Met?
Type/ Value* Type \V=Yes X=No
Reach ND=Not

Determined
E Riffle substrate: <6mm (%) 5 <36 Type I N
Washoe4 | McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 53 >50 \
Residual Pool Depth (ft) 0.4 >1.0 X
Riffle substrate: <2mm (%) 3 <20 Type II N
Width to Depth Ratio 9.5 <11 N
Median pool tailout surface fines < 6 mm 20 <46 N
()
McNeil Cores <.85 mm (%) ND ND ND
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 52 > 67 Supp. X
Pool Extent (%) 10 >35 Indicator X
Woody Debris Aggregate Extent (%) 4 >12 X
Entrenchment Ratio 7.7 >2.2 \
Woody Debris Frequency (cts per mile) 37 > 55 X

5.5.6.2 Washoe Creek TMDL Requirements

The assessment results indicate that Washoe Creek meets some of the sediment/habitat related
parameter target values; however, measured residual pool depths are less than 50 percent of the
target value, indicating that fine sediment is likely limiting channel habitat for aquatic life. Since
this Type I parameter shows a strong departure from the target values, a sediment TMDL is
warranted for Washoe Creek.
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5.5.7 East Ashby Creek

East Ashby Creek is a second order tributary to Ashby Creek, which in turn is a tributary to
Camas Creek. The listed segment of East Ashby Creek is approximately 3.9 miles long, and
comprises three reaches. In the headwaters area, the valley wall and an access road closely
confine reach EAshbyl. Downstream, reach EAshby?2 is a C/E channel type with decreased
confinement. This reach consists of a series of open parks separated by moderately confined
sections. The lowermost portion of East Ashby Creek, EAshby3, is a moderately confined
channel with road encroachment.

Montana DEQ considers East Ashby Creek partially supporting of aquatic life and the cold-water
fishery. Sediment/habitat related probable causes include alteration in streamside vegetative
covers, and sedimentation/siltation (http://cwaic.mt.gov). Probable sources associated with these
causes are forest roads, riparian grazing, and silviculture activities. East Ashby Creek supports
fluvial westslope cutthroat trout and brook trout. Fisheries-related limitations identified on East
Ashby Creek include localized areas of riparian livestock overuse, and sediment impacts related
to roads and riparian livestock overuse (MTFWP 2001).

5.5.7.1 East Ashby Creek Departures from Targets

The assessment site on East Ashby Creek consists of an Eb channel type in the lower most reach,
EAshby3. Within this reach, East Ashby Creek meets the pool frequency and residual pool depth
Type I targets (Table 5-11). The percent <6mm fines measured in riffles, however, is slightly
elevated above the target value. This slight elevation of fine sediment concentrations above
target values also occurs in the Type Il <2mm size fraction for riffles. The Type II
macroinvertebrate indices show significant departures from target values, and all supplemental
indicators suggest poor conditions with respect to woody vegetation extent, pool extent, and
woody debris parameters.
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Table 5-11. Sediment/Habitat Indicator Values and Targets, East Ashby Creek

Channel Parameter Site Target | Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not

Determined
Eb Riffle substrate: <6mm (%) 39 <37 Typel X
EAshb3
McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 69 >50 \
Residual Pool Depth (ft) 1.2 >0.8 \
Riffle substrate: <2mm (%) 36 <35 Type II X
Width to Depth Ratio 6.4 <11 \
Median pool tailout surface fines < 6 mm (%) ND <42 ND
McNeil Cores <.85 mm (%) ND ND ND
MMI 49 >63 X
RIVPACS O/E 0.5 >0.8 X
Woody Vegetation Extent (%) 48 >100 Supp. X
Pool Extent (%) 6 >10 Indicator X
Woody Debris Aggregate Extent (%) 5 >12 X
Entrenchment Ratio 5.0 >2.2 \
Woody Debris Frequency (cts per mile) 37 >73 X

5.5.7.2 East Ashby Creek TMDL Requirements

The assessment results on East Ashby Creek indicate relatively high pool frequencies and
residual pool depths compared to target values. These Type I indicators suggest that a moderate
level of in-stream habitat complexity exists. However, the combination of elevated fines and low
macroinvertebrate indices suggests that fine sediment accumulations are elevated, warranting a
sediment TMDL for East Ashby Creek. The vegetation-related supplemental indicators also
indicate altered streamside vegetative cover that is addressed in the water quality restoration
plan.

5.5.8 West Ashby Creek

West Ashby Creek is a 3.1 mile long second order tributary to Ashby Creek, extending from its
headwaters to the confluence with Ashby Creek. This listed stream segment comprises three
reaches. Reach WAshb1 is an A/B channel type in the steep headwaters of the basin. Upland
logging is evident in the area. This reach flows through Tertiary-age granites. Downstream, reach
WASshb2 exits the granitic geology, and the channel slope lessens. Timber harvesting is evident
on the valley walls, and access roads encroach on the channel. Valley walls and an access road
encroach on the channel in reach WAshby3. Field assessment crews noted bank trampling as
well as historic riparian logging.

West Ashby Creek is considered partially supporting of aquatic life and the cold-water fishery.
Probable causes associated with this partial support include alteration in streamside covers, and
sedimentation/siltation. Associated sources listed as probable in 2006 include forest roads (road
construction and use) and silviculture activities.
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5.5.8.1 West Ashby Creek Departures from Targets

West Ashby Creek originates in granitic terrain, therefore a specific Type I <6mm riffle substrate
target developed specifically for granitic watersheds is applicable. Reach WAshb3 meets this
target (Table 5-12). However, West Ashby Creek does not meet the Type I pool frequency and
residual pool depth targets. The Type II targets for substrate and channel morphology are met, as
is the MMI macroinvertebrate index. The second macroinvertebrate parameter shows more
degraded conditions, as the RIVPACS O/E value for the site is well below the target condition.

Table 5-12. Sediment/Habitat Indicator Values and Targets, West Ashby Creek

Channel Parameter Site Target Target Target Met?
Type/ Reach Value* Type V=Yes X=No
ND=Not
Determined
Eb (gr) Riffle substrate: <6mm (%) 28 <45(gr) Type I N
WAshb3
McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 48 >50 X
Residual Pool Depth (ft) 0.4 >0.8 X
Riffle substrate: <2mm (%) 21 <35 Type 11 \
Width to Depth Ratio 8.0 <11 \
Median pool tailout surface fines < 6 mm 41 <42 N
(%)
McNeil Cores <.85 mm (%) ND ND ND
MMI 77 >63 v
RIVPACS O/E 0.5 >0.8 X
Woody Vegetation Extent (%) 100 >100 Supp. N
Pool Extent (%) 5 >10 Indicator X
Woody Debris Aggregate Extent (%) 12 >12 N
Entrenchment Ratio 2.4 >2.2 \
Woody Debris Frequency (cts per mile) 148 >73 \

5.5.8.2 West Ashby Creek TMDL Requirements

Measured residual pool depths on West Ashby Creek average 0.4 feet, one-half of the target
value. This, coupled with significant departure for the RIVPACS O/E macroinvertebrate target,
indicates that fine sediment is a likely contributor to impaired sediment/habitat conditions.
Therefore, a sediment TMDL is warranted for West Ashby Creek. The altered streamside cover
impairment cause is addressed in the water quality restoration plan.

5.5.9 Camas Creek

Camas Creek is a 9.2 mile long, third order tributary to Union Creek. Camas Creek supports
westslope cutthroat trout, brook trout, and sculpins, with westslope cutthroat trout in the
headwaters reaches (MTFWP, 2001). The listed segment of Camas Creek comprises eight
reaches. The uppermost reach, Caml, is in the steep headwaters area where logging is evident,
and an access road encroaches into the valley bottom. Camas Creek then flows through a less-
confined alluvial valley in Cam2, where sparse densities of woody vegetation indicate riparian
degradation. Cam3 consists of a similarly unconfined section with a narrow thread of willows

12/11/2008 DRAFT 69




Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 5.0

along the channel. In Cam4, the woody riparian vegetation thread is narrower and discontinuous,
with dewatering and riparian degradation evident throughout the reach. Riparian degradation and
dewatering continue downstream in Cam6, which extends to the road crossing near Potomac.
Below the road crossing, Cam7 extends to the mouth of Ashby Creek. This section flows through
a highly impacted valley bottom section irrigated with both flood and center pivot methods.
Cam8 is the lowermost reach of Camas Creek, and is characterized by sparse woody vegetation,
and significant dewatering of the stream.

Montana DEQ considers Camas Creek partially supporting of aquatic life and the cold water
fishery. Sediment/habitat related probable causes identified in 2006 include low flow alterations
and sedimentation/siltation. Probable sources include grazing in riparian zones, irrigated crop
production, and upstream sources.

Fisheries-related limitations on lower Camas Creek identified by MTFWP (2001) include lack of
a riparian overstory, lack of woody debris, and high sediment levels.

5.5.9.1 Camas Creek Departures from Targets

Field crews collected data from three reaches on Camas Creek (Table 5-13). These data indicate
that the Type I <6mm value for riffles is approximately two times the target value, and pool
frequencies and residual pool depths are notably low. The Type II width to depth ratio target is
high at one of the assessment sites, indicating an over-widened condition. The values for
supplemental indicators show that woody vegetation and Large Woody Debris (LWD) related
parameters are low compared to targets.

Table 5-13. Sediment/Habitat Indicator Values and Targets, Camas Creek

Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not

Determined

E Riffle substrate: <6mm (%) 71 <36 Type I X

Cam?2 McNeil Cores <6.35 mm (%) ND ND ND
Cam4 Pool Frequency (pools/mile) 21 >50 X
Camb6 Residual Pool Depth (ft) 0.6 >1.0 X
Riffle substrate: <2mm (%) 31 <20 Type 11 X
Width to Depth Ratio 17.4 <11 X
Median pool tailout surface fines < 6 mm (%) 46 <46 \

McNeil Cores <.85 mm (%) ND ND ND
MMI 66 > 48 N

RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 33 >67 Supp. X
Pool Extent (%) 3 >35 Indicator X
Woody Debris Aggregate Extent (%) 0 >12 X
Entrenchment Ratio 1.5 >2.2 X
Woody Debris Frequency (cts per mile) 16 >55 X

* From site with highest departure from target
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5.5.9.2 Camas Creek TMDL Requirements

The conditions measured by field crews indicate that Camas Creek does not meet most of the
water quality objectives listed above and does not provide full support of beneficial uses.
Therefore, a sediment TMDL is warranted for Camas Creek. Low flow alterations, which are a
type of pollution rather than a pollutant, is addressed in the water quality restoration plan.

5.5.10 Union Creek

Union Creek is a primary third order tributary to the lower Blackfoot River. The listed segment
of Union Creek is 19.4 miles long, and comprises 12 reaches. The uppermost reach, Unionl, is in
the headwaters of the drainage, and consists of a confined, steep channel with numerous mining
disturbances and road crossings. This reach is in the Copper Cliff mining district, which contains
the Copper Cliff mine near the upstream end of a steep tributary to upper Union Creek. The mine
was discovered in 1890 and was developed with about 1,500 feet of underground workings prior
to 1916. The ore extracted from the mine was primarily copper, with some gold and silver. Field
crews observed orange-colored opaque water emanating from mine tailings in the stream
corridor of Unionl. The headwaters area also has evidence of timber harvest. Downstream,
confinement decreases through reaches Union2 through Union5, with a lower gradient. These
reaches are typically bounded by a low density willow corridor in an irrigated valley bottom
grazed by horses. The riparian zone in Union4 was historically used for hay production, and is
currently grazed. A short, moderately confined channel segment above the Highway 200 bridge
is bounded by sedimentary rock outcroppings. Below Highway 200, reaches Union7 through
Unionl1 are minimally confined and support low density woody riparian vegetation. Two of
these reaches, Union7 and Union9, show evidence of channelization. Field crews noted that
reach Union8 had extensive hoof shear from livestock. The lower reaches have numerous
diversions and significant irrigation return flow. Stream corridor grazing is extensive, and
entrenchment into the alluvial valley fill is common. As Union Creek approaches the entrenched
corridor of the Lower Blackfoot River through reach Union12, it descends steeply through a B
channel type confined by both the valley wall and Highway 200.

Montana DEQ considers Union Creek not supporting of aquatic life and the cold water fishery.
Probable causes related to sediment and habitat include physical substrate habitat alterations, and
suspended/bedload solids. Probable sources include rangeland grazing, and streambank
modification/destabilization. In addition, low flow alterations are a probable source for
temperature problems on Union Creek.

Union Creek contains both brook trout and westslope cutthroat trout, with brook trout in low
numbers in the middle reaches, and resident westslope cutthroat trout in low numbers in the
middle and upper reaches (MTFWP, 2002a). Fisheries limitations identified by MTFWP (2002a)
include poor road crossings (undersized culverts), irrigation impacts (low instream flows), lack
of instream complexity, and degraded riparian vegetation resulting from excessive livestock
access to stream banks.
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5.5.10.1 Union Creek Departures from Targets

Field crews assessed six sites on Union Creek for sediment and habitat related parameters. The
two B channel type reaches are the uppermost and lowermost reaches of the creek. At these
assessment sites, Union Creek does not meet riffle substrate fines <6mm, and residual pool
depths Type I targets (Table 5-14). Union Creek also does not meet the majority of Type II
targets, and supplemental indicators are typically below water quality objectives. For the E
channel types, only one target is met for the entire suite of parameters (Table 5-15). One reach in
the upper portion of the watershed (Union4) drains an area dominated largely by granitic rocks,
and falls in the granitic subset Eb channel type. This assessment reach met two Type I targets,
while not meeting target residual pool depth values (Table 5-16). Union Creek meets one half of
the Type II targets and one out of four water quality objectives developed for supplemental
indicators.

Table 5-14. Sediment/Habitat Indicator Values and Targets, Union Creek B Channel Type

Channel Parameter Site Target Target Target Met?
Type/ Value* Type V=Yes X=No
Reach ND=Not

Determined
B Riffle substrate: <6mm (%) 25 <20 Type 1 X
Unionl McNeil Cores <6.35 mm (%) ND ND ND
Unionl2 Pool Frequency (pools/mile) 48 >48 \
Residual Pool Depth (ft) 0.6 >1.1 X
Riffle substrate: <2mm (%) 16 <10 Type II X
Width to Depth Ratio 19.1 <16 X
Median pool tailout surface fines < 6 mm 15 <17 N
(%)
McNeil Cores <.85 mm (%) ND ND X
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 100 > 88 Supp. N
Pool Extent (%) 13 >22 Indicator X
Woody Debris Aggregate Extent (%) 0 >12 X
Woody Debris Frequency (cts per mile) 0 > 127 X

* From site with highest departure from target
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Table 5-15. Sediment/Habitat Indicator Values and Targets, Union Creek E Channel Type

Channel Parameter Site Target Target Target Met?
Type/ Reach Value* Type \V=Yes X=No
ND=Not
Determined
E Riffle substrate: <6mm (%) 36 <36 Typel \
Union5 McNeil Cores <6.35 mm (%) ND ND ND
Union8 Pool Frequency (pools/mile) 26 >50 X
Unionl1 Residual Pool Depth (ft) 0.6 >1.0 X
Riffle substrate: <2mm (%) 29 <20 Type II X
Width to Depth Ratio 11.9 <1l X
Median pool tailout surface fines < 6 mm (%) 50 <46 X
McNeil Cores <.85 mm (%) ND ND ND
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 11 >67 Supp. X
Pool Extent (%) 9 >35 Indicator X
Woody Debris Aggregate Extent (%) 0 >12 X
Entrenchment Ratio 1.4 >2.2 X
Woody Debris Frequency (cts per mile) 0 > 55 X

* From site with highest departure from target

Table 5-16. Sediment/Habitat Indicator Values and Targets, Union Creek Eb Channel

Type
Channel Parameter Site Target Target Target Met?
Type/ Reach Value* Type V=Yes X=No
ND=Not
Determined
Eb Riffle substrate: <6mm (%) 14 <37 Typel
Union4

McNeil Cores <6.35 mm (%) ND ND ND
Pool Frequency (pools/mile) 53 >50 \
Residual Pool Depth (ft) 0.6 >0.8 X
Riffle substrate: <2mm (%) 6 <35 Type II \
Width to Depth Ratio 5.6 <11 \
Median pool tailout surface fines < 6 mm 50 <42 X
(%)
McNeil Cores <.85 mm (%) ND ND X
MMI ND >48 ND
RIVPACS O/E ND >0.8 ND
Woody Vegetation Extent (%) 33 >100 Supp. X
Pool Extent (%) 27 >10 Indicator N
Woody Debris Aggregate Extent (%) 2 >12 X
Entrenchment Ratio 4.1 =22 \
Woody Debris Frequency (cts per mile) 26 >73 X
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5.5.10.2 Union Creek TMDL Requirements

Field assessment and subsequent analysis included three channel types on Union Creek, B, E,
and Eb. Each of these reach types shows significant departures from Type I and Type II water
quality objectives related to sediment and habitat. As a result, Union Creek warrants a sediment
TMDL. Other pollution related listings, including habitat alterations, are addressed in the water
quality restoration plan.

5.6 Sediment Source Assessment

Erosion is the main source of non-point source sediment that results in siltation and habitat
impairments. In addition, eroded sediment can carry nutrients, particularly phosphates, and
contribute to eutrophication of lakes and streams. The two major types of erosion are geological
erosion and erosion from human and animal activities (Ward and Trimble, 2004). Geological
erosion results in the long-term development of topographic features such as stream channels,
valleys, and canyons and contributes to soil formation. Tillage, road drainage and vegetation
removal by humans and grazing animals may cause accelerated erosion. Other variables
affecting erosion include climate, geology, soil properties, vegetation and topography.

Sources of sediment delivered to streams in the Lower Blackfoot River watershed include
hillslope erosion, road disturbances, and stream bank erosion; each having some degree of
human influence. Three source assessments examine sediment delivery in the Lower Blackfoot
planning area:

e A SWAT model addressing hillslope erosion,

e A field inventory conducted in 2006 assessed stream bank erosion and habitat alterations,

e A roads assessment conducted in 2008 using extrapolated mean loading values per

crossing developed during the Middle Blackfoot and Nevada Creek road crossing surveys
of 2006 (RDG, 2006).

5.6.1 Hillslope Erosion

Hillslope erosion that occurs naturally throughout the watershed can accelerate because of
human disturbances related to timber harvest, road construction and maintenance, crop
production and livestock grazing. Hillslope erosion in the lower Blackfoot TPA was evaluated
using the Soil and Water Assessment Tool (SWAT) model (Neitsch et al. 2002a). SWAT was
developed for the USDA Agricultural Research Service to predict the affects of land
management practices on water, sediment, and agricultural chemical yields in large complex
watersheds. Appendix D describes the set-up, calibration, and verification of the SWAT model
in the Blackfoot River watershed. The model processes input data describing the climate, soil
properties, topography, vegetation, and land management practices to estimate long-term water
and sediment movement, crop growth, and nutrient cycling. Model output for a nine-year period
were averaged to generate the mean annual sediment yields given in Table 5-17.
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Table 5-17. Discrete and Cumulative SWAT Sediment Yields for Hillslope Erosion in the

Lower Blackfoot TPA
Stream Segment Name Per Segment Yield Cumulative Yield
(tons/yr) (tons/yr)
Keno Creek 4 4
Upper Elk Creek 279 283
Lower Elk Creek 44 327
Belmont Creek 1,727 1,727
East Ashby Creek 32 32
West Ashby Creek 143 143
Camas Creek 542 717
Washoe Creek 8 8
Union Creek 822 1547
Total for Listed Segments 3,601 3,601

The values in the table are listed discretely for each segment and cumulatively downstream for
segments in the same watershed. For example, sediment yield for Keno Creek (4 tons/yr) added
to that for upper Elk Creek (279 tons/yr) gives a cumulative upper Elk Creek total of 283 tons
per year. The SWAT model simulation for the years 1996-2004 predicts a mean annual total of
3,601 tons of sediment delivered from listed stream segments in the Lower Blackfoot TPA

through hillslope erosion. In general, the larger headwater basins with higher annual precipitation
produce sediment at higher rates than flat valley bottoms.

5.6.2 Streambank Erosion

The field investigation completed in 2006 included direct measurement of sediment from eroding
banks on representative reaches of 303(d) List streams. These reaches correspond to those given
in the target departure tables described in Section 5.5 and illustrated in Appendix A, Figure A-
15 for each listed stream segment. For listed streams that were not directly assessed in the field,
measured values from listed streams were extrapolated to similar streams. Bank erosion for
unmeasured, non-303(d) List streams was modeled based upon the relationship between
measured values from unlisted streams and volume of upstream precipitation. The model output
is an estimate of bank erosion from typical stream conditions and is the basis for extrapolation of
loads in reaches representing average conditions given current land uses. Appendix E describes
the model development methods and Table E-3 provides the basis for the load estimate for each
reach whether based on field measurement, extrapolation or modeled values. The following
tables and discussion describe the erosion assessment results for streambanks.

Table 5-18 lists the 303(d) List streams, erosion rates, and sediment loads from upstream to
downstream. Erosion rates typically increase downstream and are highest in valley bottom areas
where riparian vegetation has been removed. The highest erosion rates and largest sediment
loads are in reaches Union10 and Unionl 1. These two reaches produce 2,452 tons annually. This
represents 55 percent of the total streambank erosion load (i.e., 4,461 tons/yr) for all assessed
streams in the planning area. Day Gulch is currently unlisted due to lack of sufficient credible
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data, thus the total current loading from listed stream segments is 4,456 tons/yr (4460.7 minus
4.7).

Table 5-18. Streambank erosion rates and sediment loads for lower Blackfoot 303(d)
streams.

Stream Reach Length Erosion Rate | Total Reach Total Stream
(ft) (tons/mile/yr) | Sediment Load | Sediment
(tons/yr) Load
(tons/yr)
Day Gulch Dayl 3274 0.5 0.3 4.7
Day2 4,028 5.7 4.4
Keno Creek Kenol 2,357 0.5 0.2 4.7
Keno2 6,653 2.1 2.6
Keno3 2,057 2.1 0.8
Keno4 4,685 0.8 0.7
Elk Creek Elk1 3,389 0.5 0.3 541.5
Elk2 9,915 2.1 3.9
Elk3 8,972 18.5 314
Elk4 4,354 18.5 15.2
EIk5 12,618 4.3 10.4
Elk6 8,642 18.5 30.3
Elk7 15,887 67.4 202.7
EIk8 4,496 116.6 99.3
EIk9 7,241 45.8 62.8
Elk10 6,224 72.3 85.2
Belmont Creek Bell 10,606 0.5 1.0 83.0
Bel2 23,540 2.6 11.7
Bel3 16,348 12.1 37.6
Bel4 7,962 21.7 32.7
Washoe Creek Washoel 4,579 0.5 0.4 115.3
Washoe2 22,957 18.5 80.4
Washoe3 6,949 18.5 24.3
Washoe4 1,633 32.7 10.1
E. Ashby Creek EAshbl 3,778 0.5 0.4 6.5
EAshb2 8,331 1.7 2.7
EAshb3 10,814 1.7 34
W. Ashby Creek WAshbl 5,946 0.5 0.6 15.7
WAshb2 3,540 1.7 1.1
WASshb3 7,903 9.3 14.0
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Table 5-18. Streambank erosion rates and sediment loads for lower Blackfoot 303(d)
streams.

Stream Reach Length Erosion Rate | Total Reach Total Stream
(ft) (tons/mile/yr) | Sediment Load | Sediment
(tons/yr) Load
(tons/yr)
Camas Creek Caml 5,074 0.5 0.5 468.0
Cam?2 10,577 109.7 219.7
Cam3 4,167 82.0 64.8
Cam4 9,224 54.4 95.1
Cam5 4,971 24.0 22.6
Camb6 10,357 24.0 47.1
Cam?7 4,023 24.0 18.3
Union Creek Unionl 27,069 38.4 196.9 3,221.3
Union2 7,513 18.5 26.3
Union3 7,461 18.5 26.1
Union4 2,576 16.5 8.0
Union5 7,776 159.8 2353
Union6 14,080 54.4 145.1
Union7 4,200 24.0 19.1
Union8 6,487 20.1 24.7
Union9 4,605 99.5 86.8
Unionl0 25,840 310.7 1520.7
Unionll 15,821 310.7 931.1
Unionl2 4,401 1.4 1.2
TOTALS: 4,460.7

A GIS based model provided an estimate of streambank erosion for streams not on the 303(d)
List. The model used the relationship between measured streambank erosion and yearly upstream
precipitation (a surrogate for stream power). Appendix E provides more information on the
modeling methods. The GIS based model predicts an additional 957 tons per year of sediment
derived from streambank erosion from all un-listed streams in the lower Blackfoot River
watershed.

5.6.3 Sediment from Road Crossings

Surface erosion occurs when detachable soils are exposed to overland flow or the impact of
rainfall (WA Forest Practices Board, 1997). Road construction, maintenance and use can expose
bare soils to these processes and result in sediment delivery to streams. In addition, roads often
encroach on streams, impact habitat or shade, or create fish passage barriers. Section 2.0 of this
document lists roads as one of the probable causes of sediment or habitat impairment for several
of the 303(d) List streams in the Lower Blackfoot TPA.
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In summer 2005, field crews assessed sediment production from a sub-sample of road crossings
in the Middle Blackfoot and Nevada Creek TMDL planning areas (RDG, 2006). This assessment
followed protocols adapted from the Washington Forest Practices Board Watershed Assessment
Methodology (WA Forest Practices Board, 1997). The sub-sample of crossings represented
typical crossing conditions. Data from surveyed crossings was summarized by road ownership,
precipitation zone, and surficial geology. Mean road erosion values were calculated for broad
ownership, precipitation and surface geology categories identified by GIS analysis. Table 5-19
lists the extrapolated means for each categorical combination of ownership, precipitation zone
and geology.

Table 5-19. Means for Annual Sediment Yield from Roads by Ownership, Precipitation
and Geology Categories

Ownership Precipitation | Geology Mean of Group
(tons/yr)

BLM <26 1in Alluvium-Glacial-Volcanics 2.6
BLM <26 in Not Alluvium-Glacial-Volcanics 0.3
BLM > 26 in Alluvium-Glacial-Volcanics 16.7
BLM > 26 in Not Alluvium-Glacial-Volcanics 2.8
FS <26 1in Alluvium-Glacial-Volcanics 2.0
FS <26 1in Not Alluvium-Glacial-Volcanics 0.5
FS > 26 in Alluvium-Glacial-Volcanics 0.7
FS > 26 in Not Alluvium-Glacial-Volcanics 2.2
PCTC-TNC <26 in Alluvium-Glacial-Volcanics 0.6
PCTC-TNC <26in Not Alluvium-Glacial-Volcanics 1.6
PCTC-TNC > 26 in Alluvium-Glacial-Volcanics 0.4
PCTC-TNC > 26 in Not Alluvium-Glacial-Volcanics 0.8
Other PVT <26 1in Alluvium-Glacial-Volcanics 1.6
Other PVT <26 in Not Alluvium-Glacial-Volcanics 04
Other PVT >261in Not Alluvium-Glacial-Volcanics 0.7
State <26 in Alluvium-Glacial-Volcanics 0.8
State <26in Not Alluvium-Glacial-Volcanics 0.3
State > 26 in Alluvium-Glacial-Volcanics 0.0
State > 26 in Not Alluvium-Glacial-Volcanics 0.1

The principal owners of roadways in the planning area include the Bureau of Land Management
(BLM), United States Forest Service (FS), combined Plum Creek Timber Company (PCTC) and
Nature Conservancy (TNC) ownership, other private roads (Other PVT) and Montana (State)
ownership. The precipitation categories represent simplified high (> 26 in) and low (< 26 in)
precipitation zones; the geology categories represent more erodible alluvial, glacial and Tertiary
volcanic deposits as compared to less erodible Proterozoic metamorphic or Paleozoic
sedimentary rocks that are common in the planning area. These mean erosion values were
extrapolated to road crossings in corresponding ownership, precipitation, and geology categories
in the Lower Blackfoot TPA. Table 5-20 provides the results of the extrapolation.
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Table 5-20. Estimated Lower Blackfoot Annual Sediment Loading from Road Crossings

Stream Segment Name Road Sediment Loading (tons/year)
Keno Creek 26
Upper Elk Creek 53
Lower Elk Creek 69
Belmont Creek 241
East Ashby Creek 45
West Ashby Creek 48
Camas Creek 281
Washoe Creek 1
Union Creek 249
Total 1,014

Additional sediment loading from roads is possible due to culvert failure during high flow
events. A single crossing failure has the potential to increase the annual stream sediment load
significantly. In addition to impacts from crossings, the 2005 RDG assessment report estimated
loading from culvert failure. The estimate of sediment loading from culvert failure is described
below.

5.6.4 Sediment from Culvert Failure

The estimation of sediment from roadways includes an analysis of sediment from culvert failure.
Sediment at risk due to culvert failure is that saturated by ponded water at the upstream inlet of
undersized culverts or from overflow of ponded water onto the road surface with subsequent
erosion of the fill. Estimates of the fill volumes in the lower Blackfoot planning area that are
susceptible to culvert failure were made by extrapolation of per crossing means developed from
surveyed crossings in the Middle Blackfoot TMDL planning area.

Seventy-three culverts were surveyed in the Middle Blackfoot-Nevada Creek planning area
during the 2005 road sediment source assessment. The analysis associated risk of failure with a
ratio of culvert width to bankfull channel width (constriction ratio) of less than one. Of the 73
survey sites, 55 had constriction ratios less than one. For the 38 sites in the Middle Blackfoot
with constriction ratios less than one, 4,393 tons were estimated as being at risk; a mean value of
115.6 tons per site (RDG, 2006). This mean value was extrapolated to the 789 crossings
occurring on listed stream segments in the Lower Blackfoot. The estimated amount of fill at risk
in the Lower Blackfoot is 91,207 tons (115.6 tons/site times 789sites).

Annual loading was estimated assuming a one percent failure rate. Thus, the annual loading
estimate equals 913 tons in the lower Blackfoot. Lacking detailed analysis of failure rates, the
one percent failure per year is an estimated point of departure for calculating the at risk loads.
Adjustments to this failure rate and the resulting loads are warranted when the results of more
detailed culvert failure analysis are available for the planning area. Table 5-21 gives subtotals
for watersheds of listed streams.
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Table 5-21. Estimated Annual Loading from Culvert Failure on 303(d) Listed Steams in
the Lower Blackfoot Planning Area

Stream Name Number of At Risk Mass Annual Loading
Crossings (tons) (tons/yr)

Ashby Creek, East Fork 30 3,468 35
Ashby Creek, West Fork 34 3,930 39
Belmont Creek 202 23,351 234
Camas Creek 150 17,340 173
Upper Elk Creek 54 6242 63
Lower Elk Creek 71 8,208 82
Keno Creek 15 1734 17
Union Creek 229 26,472 265
Washoe Creek 4 462 5
Totals 789 91,207 913

The naturally occurring loading is that assumed with the replacement of failed culverts with
culverts passing the 100 year discharge (Q100). This long-term strategy for culvert replacement
follows the guidance from the U.S. Forest Service, Inland Native Fish Strategy (INFISH)
recommendations that call for all culverts on USFS land to be able to pass the Q100 flow event.
The Q100 replacement scenario resulted in annual loading reductions ranging from 70 to 80
percent less than loading when failed culverts were replaced with ones of similar size.

5.6.5 Sediment Source Summary

The four process components of the sediment source assessment, hillslope, bank erosion, and
road surface erosion at crossings and culvert failure, combined give the gross estimated total
sediment load for the planning area. Figures for the total estimated sediment loading from
sediment listed stream segments is summarized in Table 5-22.

Table 5-22. Sediment Loading Summary for Sediment Listed Streams in the Lower

Blackfoot Planning Area

Erosion Source Sediment Load Percent of Total
(tons/yr)
Hillslope Erosion Load 3,601 36
Bank Erosion Load 4,456 45
Road Surface Erosion Load 1,014 10
Culvert Failure Load 913 9
Planning Area Totals 9984

The total for hillslope erosion is a gross estimate that is further refined in Section 8.1. The
refinement adjusts the loading downward to account for the portion of each subbasin that is
believed to actually contribute sediment and the capacity of existing vegetation conditions to
reduce sediment delivery to streams.
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SECTION 6.0
METALS IMPAIRMENTS

This section discusses the metals-related water quality impairments and potential impairment
sources for water bodies within the Lower Blackfoot planning area. Water quality goals for
metals are discussed in general terms in Section 2.5.2. Section 6.1 contains a discussion of the
water quality concerns based on 303(d) listings. Section 6.2 describes the metals target values
used for judging the need for TMDLs. Sampling data departures from targets are discussed and
summarized in Sections 6.3 and 6.4. Section 6.5 describes the metals loading source assessment
and Section 6.6 summarizes current loading conditions.

6.1 Metals Listings

This section focuses on water bodies that are, or have been, listed as impaired due to one or more
metals. Table 6-1 presents the metals-related 303(d) Listings for water bodies in the planning
area from the 2006 303(d) List. The primary data sources for evaluating metals-related
impairment are:

1. The Assessment record database maintained by DEQ,
2. Reassessment data collected by DEQ during 2004, and
3. High and low flow synoptic sampling completed in 2006 to support TMDL development

Table 6-1. Metals-Related 303(d) Listings for Lower Blackfoot TPA and Impairments
Suggested by Post-2004 Data

Water Body Segment Name 2006 Probable Metals Metals Impairments
Impairment Cause Suggested by Recent Data

Elk Creek, Upper Cadmium None

Union Creek Arsenic, Copper Iron

6.2 Metals Targets

Since some metals have established numeric standards, those numeric criteria, as defined in
Circular DEQ-7 (DEQ 2008), are adopted as the water quality targets. Numeric standards apply
to both human health and aquatic life protection. The numeric aquatic life criteria for some
metals are water hardness dependent and their values increase as the hardness increases. Acute
and chronic aquatic life criteria (and human health) for each parameter of concern are shown in
Table 6-2 at a water hardness of 100 mg/L. Where the aquatic life numeric criteria are used as
targets for hardness dependent metals, the target values will vary with hardness. The evaluation
of impairment status has been conducted for varying flow conditions with their respective
differences in hardness.
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Table 6-2. Water Quality Targets for Metals That Are Potential Impairment Causes

Parameter Aquatic Life (acute) Aquatic Life (chronic) | Human Health
(ng/L)" (ng/L)" (ng/L)"
Arsenic (TR) 340 150 Pre- 01/23/06 — 18
Post- 01/23/06 - 10
Cadmium 2.13 @100 mg/L 0.27 @100 mg/L 5
hardness hardness
Copper 14.0 @ 100 mg/L 9.33 @ 100 mg/L 1300
hardness hardness
Iron (TR) NA 1000 300

For some metals aquatic life criteria are established for both acute and chronic conditions, with
the chronic standard being more stringent (lower). The water quality standards state that the
acute aquatic criteria may not be exceeded in B-1 waters at any time, although the chronic
aquatic criteria may be exceeded on an instantaneous basis, the average concentration measured
over any 96-hour (or longer) period may not exceed the chronic aquatic criteria. Due to a lack of
sufficient data with which to determine average 96-hour metals concentrations, the available data
are assumed to represent such averages until such average values are available. Both the human
health standards and aquatic life standards apply to surface waters and sampling results are
compared to either the chronic aquatic life standard or the human health standard, whichever is
more stringent.

The human health standards listed in Circular DEQ-7 for iron are not based on specific numeric
values since iron is not categorized as a toxin or carcinogen. Instead, Circular DEQ-7 states that
iron concentrations “must not reach values that interfere with the uses specified in the surface
and groundwater standards.” Circular DEQ-7 further states that the secondary maximum
contaminant level (MCL) of 300 p/L for iron established by EPA (based on protection of
aesthetic issues such as taste, odor, staining) may be considered as guidance in determining if a
certain concentration interferes with the specified uses. This secondary MCL guidance value is
only applicable as an indicator of an impaired drinking water use if available data suggest that
they would be consistently exceeded after conventional treatment. It is assumed that the
concentrations of iron present in listed water bodies in the Lower Blackfoot TPA would be
removed by conventional treatment. Therefore, for the purposes of this TMDL document, the
secondary MCL guidance value of 300 pg/L for iron is not applied in evaluating impairment
status. The chronic aquatic life standard of 1,000 ug/L for iron is considered applicable and is
used as the metals water quality goal.

6.3 Water Quality Problem Description for Metals

Table 6-3 lists the metals analysis results for water samples collected during high and low flow
sampling from sites on Union Creek and Upper Elk Creek in 2006. Bolded numeric values in the
table identify water quality target exceedences. The complete list of field and laboratory analysis
results from the 2006 sampling effort for both water and sediment is given in Appendix F with a
map of the sampling locations (Figure F-1).
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Table 6-3. Water Hardness, Flow and Metals Analysis Results (mg/L) for Union and Upper

Elk Creeks During Low and High Flow Sampling Events. (Target Exceedences are in

Bold.)

Water body Sample Hardness | Flow Arsenic | Cadmium | Copper | Iron
Site (mg/L) (cfs)

Seep Adjacent to USP-1 130 0.02 0.021 <0.00008 0.009 | 12.77

Union Creek,

High Flow

Union Creek, UNSW-4 134 0.47 <0.003 <0.00008 <0.001 0.24

High Flow

Union Creek, UNSW-3 109 0.21 <0.003 <0.00008 0.005 0.33

High Flow

Union Creek, UNSW-2 234 8.24 <0.003 <0.00008 <0.001 0.12

High Flow

Upper Elk Creek, ECSW-4 188 1.22 <0.003 <0.00008 <0.001 | <0.05

High Flow

Upper Elk Creek, ECSW-3 166 5.47 <0.003 <0.00008 <0.001 0.16

High Flow

Upper Elk Creek, ECSW-2 149 6.68 <0.003 <0.00008 <0.001 0.12

High Flow

Seep Adjacent to USP-1 139 0.02 0.021 <0.00008 0.004 12

Union Creek, Low

Flow

Union Creek, Low UNSW-5 169 0.25 0.005 <0.00008 0.008 1.2

Flow

Union Creek, UNSW-4 184 0.25 <0.003 <0.00008 0.002 0.3

Low Flow

Union Creek, UNSW-3 156 0.43 <0.003 <0.00008 0.004 0.28

Low Flow

Union Creek, UNSW-2 263 3.75 <0.003 <0.00008 0.001 0.31

Low Flow

Upper Elk Creek, ECSW-4 193 2.18 <0.003 <0.00008 <0.001 | <0.05

Low Flow

Upper Elk Creek, ECSW-3 199 345 <0.003 <0.00008 <0.001 0.16

Low Flow

Upper Elk Creek, ECSW-2 180 3.19 <0.003 <0.00008 <0.001 0.11

Low Flow

The water quality data suggests that the 2006 303(d) Listings for arsenic and copper in Union
Creek and cadmium in Upper Elk Creek be re-evaluated. The assessment record for Union Creek
cites elevated arsenic and copper concentrations in benthic sediment collected near the Frog’s
Diner Mine in 1994 as justification for the Union Creek listing for these metals. No cadmium or
copper standards were exceeded in water samples from either segment during either the high or
low flow sampling. Sediment samples collected in Union Creek, near its confluence with
Washoe Creek, in 2006 contained 16.2 parts per million (ppm) copper compared to a threshold

effects level of 35.7 ppm (USDOC, NOAA, 2004). Arsenic concentrations in Union Creek

sediment were less than the method detection limit of five parts per million (ppm).

The human health standard of 10 pg/L for arsenic in surface water was exceeded during both
high and low flow sampling events for samples collected from a ground water seep (USP-1)
located near the upper most Union Creek road crossing in reach Unionl. The seep is adjacent to
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the roadway near sampling site UNSW-4. The seep at the time of sampling did not have a visible
surface discharge to Union Creek. Sampling in 2006 did not confirm that arsenic from the seep
causes standards exceedences in Union Creek. Although additional arsenic monitoring in Union
Creek in the area of the Frog’s Diner Mine is recommended, no arsenic TMDL is proposed for
Union Creek at this time.

The assessment record for Upper Elk Creek cites a 1983 water analysis result exceeding both the
acute and chronic aquatic life standards for cadmium in a sample collected upstream of the
Stinkwater Creek mouth. All Upper Elk Creek cadmium concentrations in the 2006 water
samples were below the method detection levels. No cadmium or copper TMDLs are proposed in
this document for Upper Elk Creek.

A total recoverable iron concentration of 1,200 pg/L was measured in Union Creek during low
flow conditions at site UNSW-5, located about 3,800 feet downstream from site UNSW-4
(Appendix F, Figure F-1). The chronic aquatic life standard for iron is 1000 nug/L. The roadside
seep labeled as site USP-1 in Table 6-3 had an iron concentration of 12 mg/L. Although iron is
not listed as an impairment cause in the 2006 303(d) List, an iron TMDL is proposed for Union
Creek.

6.4 Metals TMDL Summary

New analytical results for cadmium in upper Elk Creek and copper in Union Creek do not
support TMDL development for these metals. Since arsenic was not exceeded at any Union
Creek sampling site during either flow regime, an arsenic TMDL is not proposed. Analytical
results indicate that an iron TMDL for Union Creek is needed. Table 6-4 summarizes the status
of metals impairments in the Lower Blackfoot planning areas and identifies those selected for
TMDL development.

Table 6-4. Water Bodies and Corresponding Metals Listings in the Lower Blackfoot TPA

Stream Sedment Name Impairment Cause/s TMDL Developed?
(Y/N)

Upper Elk Creek Cadmium N

Union Creek Copper N

Union Creek Arsenic N

Union Creek Iron Y

6.5 Metals Source Assessment

Metals source assessment activities in the Lower Blackfoot TPA consisted of a review of the
available GIS layers of active and inactive mines in Union and Elk creeks to identify near stream
mining sources of metals. Surface water permitting records were reviewed for discharge permits
located in the planning area. There are no permitted point sources of metals to either Elk Creek
or Union Creek. Synoptic stream sampling occurred in 2006 during both high and low flow
events. Sediment metals were sampled from selected sites during 2006. The 2006 field
assessment of channel conditions for sediment transport and temperature logger placement also
allowed crews to identify visible sources of near-stream metals loading.
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In addition to the discrete seep described above as site USP-1, field crews documented evidence

of a second more extensive seep zone along the left bank in reach Unionl downstream of
sampling site UNSW-4. The zone extends for approximately 1,000 feet along the reach in the
area of the Frog’s Diner Mine as illustrated schematically as the red rectangle in Figure 6-1.
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Figure 6-1. Diagram of the Seep Zone, Approximate Source Area, Sample Sites and Mine
Locations in the Copper Cliff Mining District on Union Creek

The discharge from the bank line seep zone, pictured in Figure 6-2, is a source of dissolved iron

to Union Creek.
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The assessment crew described historic mining disturbances and waste rock deposits near the
stream channel in the area of the mine. Site UNSW-5, located downstream of the visible seep
zone, was added during the low flow sampling to determine the effects of the seep zone on
downstream water quality. Low flow sampling at this site detected the iron exceedence of 1.2
mg/L. The Copper Creek Mining District, active in the early 1900s, is located adjacent and to the
west of Union Creek, directly upslope from the Frog’s Diner Mine. Subsurface workings within
the district are a potential source of iron loading.

In upper Elk Creek, several inactive mines occur as inclusions within the broader Coloma
Mining District centered to the northwest in McGuiness Creek that drains to lower Elk Creek.
The mining camp of Reynolds City was on Upper Elk Creek near its confluence with Day Gulch.
The inactive Dandy Mine is in an unnamed tributary south of Day Gulch. Elk Creek mining
properties produced gold ores treated on site by amalgamation or shipped out of the drainage for
smelting (DEQ 2008). Some placer mining for gold occurred in upper Elk Creek. Little mining
activity has occurred in the Coloma District since 1945.

6.6 Metals Loading

An iron TMDL is proposed for Union Creek. Table 6-5 contains the measured iron
concentrations, discharge rates, and current loading rates for iron in Union Creek as well the
small seep (USP-1) during high and low flow sampling events. Iron concentrations exceeding the
1.0 mg/L aquatic life standard are bolded in the table. The last column on the right contains the
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current iron load in pounds per day calculated from each measured concentration multiplied by
the corresponding flow rate and a unit conversion factor (5.4).

Table 6-5. Iron Concentrations, Discharge, Exceedence Values (Bolded) and Current Daily
Loading For Union Creek and An Adjacent Seep Discharge (USP-1) During 2006 High and

Low Flow Sampling

Sample Site Sample Date Result (mg/L) | Discharge (cfs) Load (Ibs/Day)
UNSW-4 06/21/2006 0.24 0.47 0.61
UNSW-4 9/19/2006 0.30 0.25 0.40
USP-1 06/21/2006 12.77 0.02 1.38
USP-1 9/19/2006 12.0 0.02 1.29
UNSW-5 9/19/2006 1.20 0.25 1.62
UNSW-3 06/21/2006 0.33 0.21 0.37
UNSW-3 9/19/2006 0.28 0.43 0.65
UNSW-2 06/22/2006 0.17 8.24 7.56
UNSW-2 9/19/2006 0.31 3.75 6.27

Union Creek exceeded the aquatic life standard of one milligram iron per liter at site UNSW-5
during the low flow sampling. The discharge rate and the iron concentration in the seep labeled
as USP-1 were similar during both high and low flow sampling. Water quality at site UNSW-4
does not appear to be affected by the discharge from USP-1. Site UNSW-4 is upstream of the
more extensive left bank seep zone. The water quality standard for iron is met at site UNSW-3
approximately three miles downstream of site UNSW-5 and at site UNSW-2 about 14 miles

below UNSW-5.
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SECTION 7.0
TEMPERATURE IMPAIRMENTS

Fish, such as trout, need cold waters for optimum health during various life stages (Heberling,
2000). Colder water holds more dissolved oxygen; so as temperature rises, available dissolved
oxygen for fish and other aquatic organisms decreases. Warm water also speeds up the growth of
algae that consume dissolved oxygen, further reducing the amount available for fish. In addition,
when water temperatures are above optimal levels, fish are physically stressed, their feeding
habits and metabolism are affected, and they are more susceptible to fungal infections. For these
reasons, temperature is a pollutant that affects the cold-water fisheries and aquatic life beneficial
uses of Montana streams, and requires development of TMDLSs where temperature is a cause of
impairment.

The following sections describe development of temperature targets for 303(d) temperature
impaired streams, examine sources of temperature impairments, and present information on the
temperature impairment status of these streams. Three stream segments have been listed as
impaired for temperature on 303(d) Lists since 1996 in the Lower Blackfoot planning area
(Table 7-1).

Table 7-1. Lower Blackfoot streams on the 303(d) List for temperature since 1996.

Stream Name Montana Water Body ID
Blackfoot River (Monture to Belmont Creeks | MT76F001 032
Lower Elk Creek MT76F006 032
Union Creek MT76F006 010

Temperature loading analysis using the Stream Network Temperature Model (SNTEMP model)
was conducted on the Blackfoot mainstem segment as part of temperature TMDL development
in the Middle Blackfoot-Nevada Creek TPA (DTM & AGI 2006a).

7.1 Temperature Target Development and Source Assessment

The selection of temperature target parameters and appropriate values is based on a quantitative
source assessment of the physical controls on stream temperature conducted as part of the bank
erosion and base parameter investigation during 2006. Stream temperature data collected in the
field data was assessed within the framework of a heat transport model to determine the relative
contributions of target parameters to heat loading and to specify target parameter values linked to
the temperature increases allowed by water quality standards for B-1 streams. Target
development occurred in the following steps:

1. Collect, compile, and analyze temperature data from the field;

2. Use the temperature data to construct and calibrate a series of temperature loading
models of impaired stream segments;

3. Identify the critical temperature controlling target parameters and specify their values for
existing stream temperature conditions;
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4. Determine numeric values for temperature controlling target parameters that represent
naturally occurring conditions;

Appendix H describes the temperature modeling framework, provides maps of modeled reaches,
contains model input and output tables, graphs for individual sensor data, and box plot data
summary figures for listed streams. Analysis of the model output allowed an upstream to
downstream assessment of temperature variability for each stream and identified the principal
sources of temperature loading that serve as temperature target parameters. They include:

e Channel shade provided by riparian vegetation,
e Flow volume,
e Channel width-to-depth ratio.

In developing bank line vegetation extent as a shade parameter, background conditions along
undisturbed, low gradient valley reaches was estimated as having 80 percent woody vegetation
extent. Within higher gradient foothill and mountain reaches, undisturbed banks exhibit 90
percent woody vegetation extent. Iterative shade increases simulated within the model identified
the bank line vegetation extent needed to keep human caused temperature increases to within
those allowed by the standard.

Irrigation of approximately 5,345 acres in the Lower Blackfoot diverts significant amounts of
water from streams. Flow diversions reduce the stream capacity to absorb heat without marked
temperature increases. A minimum flow augmentation of 15 percent is assumed as a naturally
occurring condition for those water bodies where dewatering occurs during periods of elevated
summer temperatures. Assessments of flood irrigation water delivery and application systems
have demonstrated potential for greater water conservation (USDOA 1997, Anderson and
Magleby 1997, Negri et al.1989). An initial flow augmentation target of 15 percent is assumed
achievable in the Lower Blackfoot setting.

Wide streams are inherently more susceptible to heating because more water surface is exposed
to heat sources. Riparian vegetation that overhangs a narrow stream provides a higher percentage
of shade than does equivalent vegetation along a wider stream. The effects of bank line
vegetation extent diminish with increasing stream width. The width-to-depth ratio values
selected as targets in the temperature analysis are those developed by channel type for sediment
and habitat impairments (Section 5.1).

Three SNTEMP models were constructed for Lower Elk Creek and for upper and lower
segments of Union Creek. Although the Union Creek temperature listing is for the entire stream,
models were constructed for subreaches with similar gradient, flow, shade and channel
roughness conditions. Table 7-2 below contains the results of the SNTEMP modeling by
modeled reach for current temperature conditions and simulated natural conditions. The table
lists the endpoints for mean daily and maximum daily temperatures along with the values for
temperature controlling target parameters that represent the shade, flow and W:D ratio conditions
that limit mid-summer temperature increases to those allowed by the standard.
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Although the model output includes values for both mean daily and daily maximum
temperatures, SNTEMP is less reliable for accurately assessing daily maximum temperature
(Bartholow, 2004). Due to the higher uncertainty regarding simulated daily maximum
temperatures, the model output for daily mean temperature is used to determine compliance with
allowable increases and to quantify the values of temperature target parameters. This approach
does not assume that the B-1 temperature standard applies only to mean daily temperatures or
that the standard does not apply to daily maximum temperatures. The standard (See Section
2.5.2) does not specify a summary statistic or other value for use in determining compliance with
the allowable 1.0 or 0.5 °F increases. Therefore, the standard applies to the complete range of
temperatures for a given water body. In the case of the SNTEMP model, uncertainty in its
predicted maximum values, acknowledged by the model developers, has prompted use of the
model output for mean daily for determining the need for temperature TMDLs.
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Table 7-2. Impairment Sources, Modeling Results and Targets for Temperature Impaired Streams in the Lower
Blackfoot Planning Area

Stream Modeled Reach | Primacy Modeled Temperatures | B-1 Targets Reflecting Allowable Increase:
Segment Impairment Mean Daily Allowable | a) Woody Vegetation Extent (%)
(Method) Sources Max. Daily Increase | b) Channel W:D Ratio
(°F) ¢) Flow Enhancement (%)
Current | Naturally-
Occurring
Lower Elk | Cap Wallace to Shade Removal 71.2 66.6 0.5 a)75 %
Creek Rt 200 79.6 72.2 b) B and E Channel W:D - 11-16 (Elk7, 8, 9)
(SNTEMP) ¢) 15% (July 15th - August 15)
Rt 200 to the Shade Removal 71.98 67.06 0.5 a) 75%
Mouth 77.8 74.6 b) B Channel W:D - 11-16 (Elk10)
¢) 15% (July 15th - August 15)
Upper Headwaters to Dewatering 58.3 57.4 1 Current Conditions
Union Washoe Ck Over-Widening 64.6 63.7 Within Allowable Increase
Creek
(SNTEMP)  MWashoe Ckto | Shade Removal 66.4 62.9 0.5 a) 76 %
Potomac Rd Dewatering 74.9 69.6 b) B Channel W:D - 11-16 (Union5)
Over-Widening ¢) 15% (July 15th - August 15)
Lower Second Hwy. Shade Removal 61.32 60.30 1 a)35%
Union 200 Crossing to 69.94 65.57 c) 15% (July 15th - August 15)
Creek Morrison Rd
(SNTEMP)  M\forrison Rd to Dewatering 73.61 70.02 0.5 a) 76 %
the Mouth Shade Removal 85.08 83.28 b) B Channel W:D - 11-16 (Union5)

Over-Widening

¢) 15% (July 15th - August 15)
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The results indicate that temperatures within the allowable increase above naturally occurring
conditions can be achieved with increases in riparian shade.

7.2 Stream Temperature Problem Evaluation

The degree of departure between current and naturally occurring temperatures determines the
magnitude of the stream temperature problem and quantifies the changes needed in temperature
controlling factors such as shade. If the increase in stream temperatures under current conditions
exceeds the increase above the naturally occurring temperature allowed by the standard, the
temperature targets are not met and a temperature TMDL is required.

7.2.1 EIk Creek

The following SNTEMP simulations assessed the effect of riparian shade, flow augmentation,
and channel form on stream temperatures:

Calibrated simulation of current conditions (19.9 percent bank line vegetation extent),
Current flow and channel form with 80 percent bank line vegetation,

Current vegetation and flow with target channel W:D ratio,

Current vegetation and channel form with 15 percent flow increase,

Current vegetation and channel form with 30 percent flow increase,

Naturally occurring conditions (80 percent bank line vegetation, 15 percent flow increase,
target W:D ratios),

7. Target vegetation extent, target channel widths and 15 percent flow augmentation.

S

The mean daily and daily maximum temperatures for each simulation and their departures from
current conditions are listed numerically in Table 7-3 and graphed in Figure 7-1.
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Table 7-3. Simulation results for Elk Creek at the mouth on the Blackfoot River

Model Run Temperature (F) Difference from Comments
Calibrated
Current Condition
CF)
Mean Max Mean Max
Observed 71.98 77.77 NA NA NA
Temperature
Calibrated 71.60 81.55 NA NA Simulated temperature with current stream
Temperature conditions
Simulation 1 67.37 74.95 -4.23 -6.60 80% Bank line Vegetation
Simulation 2 71.35 81.39 -0.25 -0.16 Target Widths Only
Simulation 3 71.28 81.19 -0.32 -0.36 15% Flow Augmentation Only
Simulation 4 70.95 80.83 -0.65 -0.72 30% Flow Augmentation Only
Natural Conditions 67.03 74.55 -4.57 -7.00 80% Bank line Vegetation
Target Widths
15% Flow Augmentation
Target Conditions 67.44 75.25 -4.16 -6.30 75% Bank line Vegetation
Target Widths
15% Flow Augmentation

Elk Creek - Mouth
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Figure 7-1. Simulated Mean and Maximum Temperature with Change in Bank line
Vegetation, Flow and Stream Width for Elk Creek.

The model simulated a naturally occurring mean daily temperature of 67.03° F at the Elk Creek
mouth on the Blackfoot River. This is 4.57°F lower than the calibrated current conditions
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temperature. The magnitude of the departure between current and naturally occurring conditions
indicates that current Elk Creek temperatures exceed naturally occurring temperatures by more
than the allowable 0.5°F and a temperature TMDL is required.

Increasing only the woody bank line vegetation to 80 percent lowered mean temperature by
4.23° F. Target widths and target flow augmentation alone reduced mean temperature by 0.25°F
and 0.32°F, respectively. Increasing woody bank line vegetation clearly has the greatest impact
on reducing stream temperatures. The target simulation of 76 percent woody bank line
vegetation, 15 percent flow augmentation and stream width reduction, increased the naturally
occurring temperature by 0.41°F, an increase within that allowed by the B-1 standard.

7.2.2 Union Creek

Headwaters to Washoe Creek

Union Creek temperature conditions were assessed by modeling along four subreaches named in
Table 7-2. For the reach above Washoe Creek, temperature data was collected from four Union
Creek channel sites and one site on Washoe Creek above the Union Creek confluence. Graphs of
the data are in Appendix H.

The following SNTEMP simulations assessed the effect of riparian shade, flow augmentation,
and/or channel narrowing on temperatures in Union Creek above Washoe Creek:

Calibrated simulation of current conditions (47.2 percent bank line vegetation extent),
Current flow and channel form with 90 percent bank line vegetation,

Current vegetation and flow with target channel W:D ratio,

Current vegetation and channel form with 15 percent flow increase,

Naturally occurring conditions (80-90 percent bank line vegetation, 15 percent flow
increase, target W:D ratios),

6. Target vegetation extent, target channel widths and 15 percent flow augmentation.

Nk W=

The mean daily and daily maximum temperatures for each simulation and their departures from
current conditions are listed numerically in Table 7-4 and graphed in Figure 7-2.
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Table 7-4. Simulation results for upper Union Creek above Washoe Creek
Model Run Temperature (F) Difference from Calibrated Comments
Current Condition (°F)
Mean Max Mean Max
Observed 57.72 63.82 NA NA NA
Temperature
Calibrated 58.26 64.56 NA NA Simulated temperature with
Temperature current stream conditions
Simulation 1 57.81 64.22 -0.45 -0.34 90% Bank line Vegetation
Simulation 2 58.14 64.47 -0.12 -0.09 Target Widths Only
Simulation 3 57.92 64.13 -0.34 -0.43 15% Flow Augmentation Only
Natural 57.40 63.72 -0.86 -0.84 90% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
Target 58.15 64.47 -0.11 -0.09 No Target Required: Modeled
Conditions Current Conditions

Union Creek - Above Washoe
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Figure 7-2. Simulated Mean and Maximum Temperature with Change in Bank line
Vegetation, Flow, and Stream Width for Union Creek above Washoe Creek

The model simulated a naturally occurring mean daily temperature of 57.4°F above the Washoe
Creek confluence. This value is 0.86°F lower than simulated current condition temperatures,
indicating that current temperatures fall within the one-degree increase allowed by the B-1
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standard for streams having a naturally occurring range of from 32°F to 66°F. Temperature
conditions upstream of Washoe Creek do not reflect an impaired condition.

Washoe Creek to Potomac Road

The model simulations for this reach include:
1. A calibrated model simulation of current conditions (woody riparian vegetation extent of
47.2 percent).

i

percent woody bank line vegetation in valley reach)
6. Target amount of riparian vegetation, target W:D ratio and 15 percent flow augmentation

Current flow and channel form conditions with 80 percent woody riparian vegetation,
Current woody riparian and flow conditions with target stream width,

Current woody riparian and channel form conditions with a 15 percent flow increase,
Naturally occurring conditions (90 percent woody bank line vegetation in upper reach; 80

The simulations are summarized in Table 7-5 and graphed in Figure 7-3.

Table 7-5. Simulation results for Union Creek, Washoe Ck to Potomac Road

Model Run Temperature (F) Difference from Calibrated Comments
Current Condition (°F)
Mean Max Mean Max
Observed 67.01 79.68 NA NA NA
Temperature
Calibrated 66.36 74.88 NA NA Simulated temperature with
Temperature current stream conditions
Simulation 1 63.05 69.73 -3.31 -5.15 80% Bank line Vegetation
Simulation 2 65.34 73.31 -1.02 -1.57 Target Widths Only
Simulation 3 66.20 74.71 -0.16 -0.17 15% Flow Augmentation Only
Natural 62.94 69.64 -3.42 -5.24 80% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
Target 63.36 70.27 -3.00 -4.61 76% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
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Union Creek - Potomac Rd
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Figure 7-3. Simulated Mean and Maximum Temperature with Change in Bank line
Vegetation, Flow, and Stream Width for Union Creek, Washoe Creek to Potomac Road

The model simulated a naturally occurring mean daily temperature of 62.94°F at Potomac Road.
This value is 3.42°F lower than temperature simulated under current conditions and exceeds the
0.5°F allowable increase specified for streams having a naturally occurring temperature range
equal to or greater than 66.5°F. A simulation increasing woody bank line vegetation to 80
percent from current conditions reduced the mean daily temperature by 3.31° F. Simulations
isolating the effects of meeting the W:D ratio target and the flow augmentation target showed
stream temperature decreases of 1.02°F and 0.16°F respectively. Increasing woody bank line
vegetation again has the greatest impact on reducing stream temperatures among the three
temperature controlling target parameters. A woody bank line vegetation extent of 76 percent,
along with the W:D ratio target, and the flow augmentation target, increases the naturally
occurring temperature by 0.42°F, within the 0.5°F increase allowed by the standard. The
magnitude of the departure between current and naturally occurring conditions indicates that Elk
Creek temperatures exceed naturally occurring temperatures by more than the allowable 0.5°F
and a temperature TMDL is required.

Second Highway 200 Crossing to Morrison Road

The next modeled Union Creek reach covers the channel between a private property boundary
near the second Highway 200 crossing and the Morrison Road crossing. Stream temperatures
were measured at four Union Creek channel sites and on a small spring located near the first
node of the model. The following SNTEMP simulations assessed the effect of riparian shade,
flow augmentation, and/or channel narrowing on stream temperatures in this reach:
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1. A calibrated model simulation of current conditions (woody riparian vegetation extent of
25.9 percent).

2. Current flow and stream widths conditions with 80 percent woody riparian vegetation
extent,

3. Current woody riparian and flow conditions with stream widths reduced to targets,

4. Current woody riparian and channel form conditions with a 15 percent increase in current
flows,

5. Naturally occurring conditions (80 percent woody bank line vegetation, W:D ratio target,
15 percent flow augmentation),

6. Target riparian vegetation extent, target W:D ratio and 15 percent flow augmentation.

Table 7-6 and Figure 7-4 show the model results for this reach.

Table 7-6. Simulation results for Union Creek from the Second Hwy. 200 Crossing to
Morrison Road

Model Run Temperature (F) Difference from Calibrated Current Comments
Condition (°F)
Mean Max Mean Max
Observed 60.78 68.36 NA NA NA
Temperature
Calibrated 61.32 69.94 NA NA Simulated temperature with
Temperature current stream conditions
Simulation 1 60.51 66.15 -0.81 -3.79 80% Bank line Vegetation
Simulation 2 61.32 69.89 0.00 -0.05 Target Widths Only
Simulation 3 61.02 69.21 -0.30 -0.73 15% Flow Augmentation
Only
Natural 60.30 65.57 -1.02 -4.37 80% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
Target 60.80 66.61 -0.52 -3.33 35% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
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Union Creek - Morrison Rd
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Figure 7-4. Simulated Mean and Maximum Temperature with Change in Bank line
Vegetation, Flow, and Stream Width for Union Creek from the Second Hwy. 200 Crossing
to Morrison Road

The model simulated a naturally occurring mean daily temperature at Morrison Road of 60.30° F.
The simulated current condition temperature at Morrison Road is 61.32°F, 1.02°F higher than the
naturally occurring condition. Thus, this reach of Union Creek just barely exceeds the allowable
increase of one degree F, indicating the need for a temperature TMDL and about a 10 percent
increase in stream bank shade across the reach.

The simulation increasing woody bank line vegetation to 80 percent reduced mean temperature
by 0.81° F from current conditions. Simulation of a 15 percent increase to current stream flows
reduced mean temperature by only 0.30° F. Simulating only target widths did not result in any
reductions in stream temperatures. Thirty-five percent woody bank line vegetation is needed,
along with a 15 percent flow augmentation to reduce temperature increases to the one degree F
allowed by the standard.

Morrison Road to Union Creek Mouth
The last modeled Union Creek reach covers the channel between the Morrison Road crossing
and the mouth on the Blackfoot River. Stream temperatures were measured at four Union Creek
channel sites and on a small spring located near the first node of the model. The following
SNTEMP simulations assessed the effect of riparian shade, flow augmentation, and/or channel
narrowing on stream temperatures in this reach:
1. A calibrated model simulation of current conditions (woody riparian vegetation extent of
25.9 percent).
2. Current flow and stream widths conditions with 80 percent woody riparian vegetation
extent,
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Current woody riparian and flow conditions with stream widths reduced to targets,

4. Current woody riparian and channel form conditions with a 15 percent increase in current

flows,

5. Naturally occurring conditions (80 percent woody bank line vegetation, W:D ratio target,

15 percent flow augmentation),

6. Target riparian vegetation extent, target W:D ratio and 15 percent flow augmentation.

The modeling results are listed by simulation in Table 7-7 and Figure 7-5).

Table 7-7. Simulation results for lower Union Creek: Morrision Road to the Blackfoot

River
Model Run Temperature (F) Difference from Calibrated Comments
Current Condition (°F)
Mean Max Mean Max
Observed 74.03 82.35 NA NA NA
Temperature
Calibrated 73.61 85.08 NA NA Simulated temperature with
Temperature current stream conditions
Simulation 1 70.79 83.98 -2.82 -1.10 80% Bank line Vegetation
Simulation 2 73.62 85.08 0.01 0.00 Target Widths Only
Simulation 3 73.35 84.83 -0.26 -0.25 15% Flow Augmentation Only
Natural 70.02 83.28 -3.59 -1.80 80% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
Target 70.39 83.62 -3.22 -1.46 76% Bank line Vegetation
Conditions Target Widths
15% Flow Augmentation
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Figure 7-5. Simulated Mean and Maximum Temperature with Change in Bank line
Vegetation, Flow, and Stream Width for Union Creek from Morrison Road to the Mouth.

The model simulated a naturally occurring mean daily temperature of 70.02°F just above the
Blackfoot River. This value is 3.59° F lower than temperature simulated under current
conditions. Thus, this reach of Union Creek exceeds the allowable 0.5°F increase and a
temperature TMDL is needed.

A simulation that increases woody bank line vegetation to 80 percent reduced mean temperature
by 2.82°F. Channel width targets reduced mean temperature by only 0.01°F. A simulated 15
percent increase to current flows reduced mean temperature by only 0.26° F. As in other reaches,
woody bank line vegetation has the greatest impact on reducing stream temperatures. Seventy-
six percent bank line vegetation is needed along with a 15 percent flow augmentation and stream
width reduction, where required. The simulation using these targets obtained a mean daily
temperature of 70.39°F, 0.37°F greater than the temperature for naturally occurring conditions
and falling within the 0.5°one half-degree allowable increase.

7.2.3 Blackfoot River Mainstem, Monture Creek to Belmont Creek

As explained above in Section 7.0, thermal loading analysis for the mainstem Blackfoot River
was conducted as part of temperature TMDL development in the Middle Blackfoot planning area
(DTM & AGI 2006a). Table 7-8 contains the results for the downstream most node in the model
located at the Corrick River Bend access site two river miles upstream of the Belmont Creek
mouth. The SNTEMP simulations included the following:
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1. A calibrated model simulation of current conditions (woody riparian vegetation extent of
63 percent).

2. Naturally occurring conditions defined as current vegetation extent along the mainstem
Blackfoot River and target temperature conditions for Nevada Creek flows.

Table 7-8. Simulation results for Blackfoot River at Corrick River Bend

Model Run Temperature (F) Difference from Calibrated Comments
Current Condition (°F)
Mean Max Mean Max
Observed 67.4 70.6 NA NA NA
Temperature
Calibrated 68.6 72.9 NA NA Simulated temperature with
Temperature current stream conditions
Natural 68.4 72.3 -0.2 -0.6 Naturally occurring
Conditions temperatures in Nevada Creek

The model results indicate that with flows from Nevada Creek restored to temperature target
conditions, water temperatures in the mainstem Blackfoot River are within the 0.5°F increase
allowed by the B-1 temperature standard. Therefore, the model does not identify the existing
temperature controlling vegetation, channel form and flow conditions along the mainstem
between Monture Creek and Corrick River Bend as the source of temperature increases greater
than that allowed by the standard. This result, coupled with the fact that vegetation shade
increases along wide streams has minimal effect on temperature, suggests that restoration efforts
to address elevated temperatures should focus on small, significantly warmed tributaries. Thus, a
temperature TMDL is not recommended for the Blackfoot River mainstem between Monture and
Belmont creeks.

As explained in Section 7.1 above, a TMDL development conclusion based on output for mean
daily temperature does not intend to ignore the importance of changes in daily maximum
temperatures. Due to higher uncertainty in predicted daily maximum values, the developers of
the SNTEMP tool suggest using mean daily values for interpreting the results.

7.3 Lower Blackfoot Stream Temperature Problem Summary

SNTEMP modeling of Lower Elk Creek simulated naturally occurring conditions at 80 percent
woody bank line vegetation, E channel W:D ratios of 11 or less and a 15 percent increase to
current streams flows. The target temperature is a maximum 0.5° F increase above the naturally
occurring temperatures. Comparison of naturally occurring conditions with the simulated current
temperature controlling conditions (Table 7-2) indicates that Lower Elk Creek does not meet
temperature targets and a temperature TMDL is required. Temperature modeling concluded that
channel shade, as represented by the extent of woody bank line vegetation, needs to increase to
76 percent from the current 20 percent in conjunction with flow augmentation and achieving
channel W:D ratio targets.
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SNTEMP modeling of current Union Creek temperatures from the headwaters to Washoe Creek
indicated that this reach meets temperature targets and complies with the B-1 temperature
standard of a 1.0 °F allowable increase. Modeling of the stream below Washoe Creek indicated
that current temperatures exceed the allowable 0.5°F increase above naturally occurring
temperatures and a temperature TMDL is needed.

Union Creek temperatures increase dramatically below Morrison Road. With bank line
vegetation, channel morphology and flow augmentation targets met, the temperature increase is
within the 0.5°F allowed by the standard. However, elevated naturally occurring temperatures in
Lower Union may require additional irrigation water management BMPs to optimize conditions
for salmonid fish.
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SECTION 8.0
POLLUTANT LOADS AND ALLOCATIONS

This section specifies the loads and allocations for each pollutant cause addressed in the Lower
Blackfoot TPA. The pollutant categories are sediment, metals, and temperature. The discussion
of each major category includes the following basic components:

e Summary of the existing data or description of the computer modeling effort used to
estimate loading.

e Pollutant loading quantified by either contributing process or according to a general daily
loading equation.

e Allocations of allowable loads to land use sources.

The details of loading analyses may be described in appendices for the more complex loading
analyses. Discussions of analytical uncertainty, margin of safety, seasonality, and adaptive
management approaches for future adjustment to loading estimates are discussed at the end of
each pollutant category section.

8.1 Sediment Loading

This section summarizes the current sediment load estimates from the three broad source
categories of hillslope erosion, stream bank erosion, and road erosion. The details for estimating
sediment loading from these sources and deriving TMDLs are described in Appendix F and
summarized in the sections below. The sediment loads are coarse numeric estimates that may be
adjusted, if necessary, through adaptive management. Until better information is available and
the linkage between loading and sediment targets and use support becomes clearer, the loading
estimates presented here are intended as initial points of departure.

8.1.1 Hillslope Erosion Loading Estimates and Adjustments

Sediment loading from hillslope erosion was estimated through the use of the SWAT model
applied across the planning area. A description of the SWAT application is in Appendix D. The
SWAT output estimates of hillslope erosion required post processing modifications to adjust for
exaggerated loading estimates caused by the coarse slope scale inherent in the model. The
adjustment approach used for hillslope loading is described in detail in Appendix F. The
approach has three elements:

1. Based on literature references, the area of potential sediment delivery to a stream was
limited to a 350 foot buffer extending from both banks of each stream and included only
those areas where the slope was greater than 3 percent. This is referred to as the Adjusted
Sheetflow Area Load within Table F-1, Appendix F.

2. Based on literature references, it was assumed that healthy vegetation buffers along each
stream have the potential to reduce the sediment loading from this 350 foot buffer by 75
percent under naturally occurring conditions. This includes loading from developed land
where all reasonable land soil and water conservation practices are applied. This potential
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load reduction is referred to as the Cumulative Controllable Load in Table F-1. The
remaining 25 percent of the Adjusted Sheetflow Area Load is defined as the Cumulative
Naturally Occurring Load in Table F-1, and it is assumed that this amount of loading will
always reach the stream.

3. The health of vegetative buffers was evaluated along each of the streams to determine the
extent to which the Cumulative Controllable Load was actually being controlled. In areas
with no or minimal human influence, it was assumed that the whole load was being
controlled and no sediment above and beyond the naturally occurring load was reaching
the stream. In areas where human activities suppress the health and vigor of the
vegetative buffer, the percentage of the controllable load actually reaching the stream was
estimated. These values are given by listed stream segment in Appendix F, Table F-2.

Table 8-1 provides a summary of the results of the hillslope erosion assessment for listed
portions of the Lower Blackfoot planning area after post processing adjustments.

Table 8-1. Summary of Estimated Current, Controllable, Naturally Occurring, the Needed
Reduction and Percent Reduction in Hillslope Erosion Loading in the Lower Blackfoot
Planning Area

Current Load Controllable | Naturally Needed Reduction | Percent Reduction
(tons/yr) Load Occurring (tons/yr) Needed in
(tons/yr) Load (tons/yr) Controllable Load
1006 753 253 167 22

8.1.2 Stream bank Erosion Loading

The base parameter and stream bank erosion inventory project undertaken in 2006 included
direct measurement of sediment from eroding banks on representative reaches of 303(d) Listed
streams. Appendix E of this document describes the assessment methodology and Appendix F,
Tables F-3 and F-4 give the estimates of total stream bank erosion by assessment reach and
listed segment. Appendix A, Figure A-15 illustrates the reach locations.

Table 8-2 below gives values for current segment loads, controllable segment loads, and
naturally occurring segment load for each listed stream segment. The table concludes with totals
for each of these categories in the Lower Blackfoot TPA.
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Table 8-2. Stream Bank Erosion Inventory Results for Lower Blackfoot River TPA

Stream Name Current Segment Background Segment Human-caused Segment
Load (tons/yr) Load (tons/yr) Load (tons/yr)

Ashby Creek, East 6.5 4.1 2.4
Ashby Creek, West 15.7 11.1 4.5
Belmont Creek 83 59.9 23.1
Keno Creek 4.4 3.2 2.1
Elk Creek, Upper 91.6 59.4 323
Elk Creek, Lower 449.9 310.2 139.8
Washoe Creek 115.3 79.6 35.7
Camas Creek 468 333.5 134.5
Union Creek 3,221.3 2,268.8 952.5
Lower BlackfootTotals 4,456 3,129.7 1,326

8.1.3 Road Crossing Sediment Loading

The road sediment loading values in Table 5-20 for the Lower Blackfoot planning area are
brought forward in the second column of Table 8-3 below as the estimated current sediment load
from 785 road crossings. The amount of controllable sediment loading from road crossings was
determined by assuming an achievable 30 percent reduction in loading with implementation of
best management practices that minimize road erosion. The 30 percent reduction is based on
Forest Service and Plum Creek Timber Company (PCTC) analyses on roads under their control
after full BMP implementation (DEQ et al., 2004). Other road managers are assumed to have
similar capabilities for sediment reductions via BMP applications. As indicated by the last row of
Table 8-3, this equates to 304 fewer tons/year from the road system. These estimates indicate
that the Camas Creek, Union Creek and Belmont Creek watersheds are the largest sources of
road sediment.

Table 8-3. Road Crossing Sediment Loading and Controllable Reductions by Listed
Stream Segment in the Nevada Creek Planning Area

Stream Name Current Road Controllable Road | Segment Loading

Sediment Load Sediment Load with BMP

(tons/yr) (tons/yr) Application (tons/yr)
Ashby Creek, East 45 14 31
Ashby Creek, West 48 14 34
Belmont Creek 241 72 169
Keno Creek 26 8 18
Elk Creek, Upper 53 16 37
Elk Creek, Lower 69 21 48
Washoe Creek 1 0.4 1
Camas Creek 281 84 197
Union Creek 249 75 174
Totals 1,014 304 710
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8.1.4 Sediment from Culvert Failure

The estimation of sediment from roadways includes an analysis of sediment from culvert failure.
Sediment at risk due to culvert failure is that saturated by ponded water at the upstream inlet of
undersized culverts or from overflow of ponded water onto the road surface with subsequent
erosion of the fill. Estimates of the fill volumes in the Lower Blackfoot planning area that are
susceptible to culvert failure were extrapolated from per crossing means developed from
surveyed crossings in the Middle Blackfoot TMDL planning area. The estimated loads are given
per listed stream in Appendix F, Table F-5.

Seventy-three culverts were surveyed in the Middle Blackfoot-Nevada Creek planning area
during a road sediment source assessment in 2005 (RDG, 2006). The analysis associated risk of
failure with a ratio of culvert width to bankfull channel width (constriction ratio) of less than
one. Of the 73 survey sites, 55 had constriction ratios less than 1. The survey of 38 sites in the
Middle Blackfoot TPA estimated that 4,393 tons were at risk from culvert failure, giving a per
site mean of 115.6 tons per site. This mean was extrapolated to 785 crossing in the Lower
Blackfoot giving a total of 90,745 tons at risk from culvert failure. Annual loading was estimated
assuming a one percent failure rate in each planning area. Thus, annual loading equals 908 tons
per year in the Lower Blackfoot.

The naturally occurring portion of the total load is that assumed with the replacement of failed
culverts with culverts passing the 100 year discharge (Q100). This long-term strategy for culvert
replacement follows the guidance from the U.S. Forest Service, Inland Native Fish Strategy
(INFISH) recommendations that call for all culverts on USFS land to be able to pass the Q100
flow event. Estimates of the load reduction with this culvert replacement scenario in other
Montana TMDL planning areas are described in Appendix F. The Q100 replacement scenario
resulted in annual loading reductions ranging from 70 to 80 percent less than loading when failed
culverts were replaced with ones of similar size.

The totals for the Lower Blackfoot are given in Table 8-4. Lacking detailed analysis of failure
rates, the one percent failure per year is an estimated point of departure for the purpose of
calculating the at risk loads. Adjustments to this failure rate and the resulting loads are warranted
when the results of more detailed culvert failure analysis are available for the planning area.

Table 8-4. Annual Loading from Culvert Failure for Lower Blackfoot Planning Area

Total At Risk Annual Controllable Load | Naturally Occurring
Crossings Mass (tons) | Loading (tons/year) Load (tons/yr)
(tons/yr)
789 91,207 913 703 210

8.1.5 Sediment Loading Summary

Figure 8-1 summarizes the existing sediment loading in the Lower Blackfoot planning area from
hillslope erosion, stream bank erosion, road surface erosion and culvert failure. Total loading to
listed stream segments from the combined processes is estimated at 7,377 tons per year.
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Figure 8-1. Annual Sediment Loading To Listed Streams From Process Sources in the
Lower Blackfoot Planning Area

8.1.6 Sediment TMDLs

Based on the source assessment results, TMDLs and allocations were developed for the stream
segments listed as impaired by sediment. A TMDL is defined as the sum of waste load
allocations (WLAs) for point sources, load allocations (LAs) for nonpoint sources, plus a margin
of safety (MOS). The MOS compensates for uncertainty in the load estimates and linkage
between pollutant loads and use support. The following equation expresses the TMDL.:

TMDL = XWLA + ZLA + MOS

Since there are no point sources in the planning area, the TMDLs do not include WLAs. The
TMDLs are expressed as needed reductions in current sediment loading from controllable and
naturally occurring nonpoint sources. This approach acknowledges the uncertainty in the
numeric estimates while providing useful direction for restoration efforts. The reductions are
developed from literature, agency and industry documentation of BMP effectiveness, field
evaluation and interpretation of aerial imagery and other geographic information. The sediment
TMDLs include an implicit margin of safety described in Section 8.1.8.

The TMDLs are given by listed stream in Table 8-5 both as annual load reduction percentages
and estimates of those reductions in tons per year. The current loading and reductions for the
Lower Blackfoot planning area are illustrated in Figures 8-2. The estimated annual reductions
integrate those calculated for each sediment-generating process as described in Appendix F.
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Table 8-5. Current Sediment Loading, and Sediment TMDLs Expressed as Annual and
Percent Reductions to Current Loading to Sediment Impaired Streams in the Lower
Blackfoot Planning Area

Stream Name Current Load Needed Load Percent Reduction in
(tons/yr) Reduction Current Annual Load
(tons/yr)
Ashby Creek, East 96 43 45
Ashby Creek, West 158 50 32
Belmont Creek 1068 317 30
Keno Creek 49 22 44
Elk Creek, Upper 298 95 34
Elk Creek, Lower 615 181 29
Washoe Creek 124 15 13
Camas Creek 1001 320 32
Union Creek 3976 1005 25
Total 7385 2048 28
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Figure 8-2. Current Sediment Loading and Needed Reductions in the Lower Blackfoot
TPA by Listed Segment

Load reductions in the Lower Blackfoot TPA range from 13 percent to 45 percent of current
sediment loading. Union Creek appears to be the most significant sediment source, due mostly to
stream bank loading in its lower reaches (Table 5-18). Low loading values for Keno and Washoe
creeks reflect the lower human influence and inherent higher stability of headwaters segments.
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Their comparison with Union Creek in the figure minimizes the degree to which the values for
streams such as the Ashby forks, Keno Creek and Washoe Creek register on the graph.

8.1.7 Sediment Allocations

The annual loading reductions are allocated to land uses within the watersheds of impaired
streams. They are expressed as a percentage of the needed annual reduction for the listed water
body and converted to annual reductions in tons per year by land use source category in Table 8-
6 for the Lower Blackfoot planning Area. Details on how sediment allocations were developed
are discussed in Appendix F.

Table 8-6. Lower Blackfoot River Sediment Loading Reduction Allocations by
Contributing Land Use

Stream Name | Annual Load | Allocations by Land Use (tons/year)
Reduction Livestock | Hay Silviculture | Placer | Roads | Rural
(tons/year) Grazing | Production Mining Residential
Ashby East 43 1 1 41
Ashby West 50 2 3 44 1
Belmont 317 43 1 20 252
Keno 22 1 21
Upper Elk 95 1 23 11 61
Lower Elk 181 23 60 2 11 84 1
Washoe 15 2 2 4 4 4
Camas 320 21 54 13 217 15
Union 1005 90 515 40 279 82
Totals 2,048 183 632 107 22 1003 103

Annual hillslope allocations to land uses are based upon their proportional extent within the
stream buffer area assumed as the hillslope source of sediment to stream channels. Values were
determined for each stream assessment reach during the 2006 field assessment and verified
through interpretation of aerial imagery of 2005 conditions. The tabulated data for each listed
segment is given in Appendix F, Table F-6

Similar to the hillslope allocations, those for stream bank erosion were allocated according to the
percentage of the total stream bank length exhibiting a specific land use as identified during the
2006 field assessment. These percentages are given in Appendix F, Table F-7. The reduction
allocations for roads are the sum of those for road surface erosion and culvert failure possible
with BMP implementation. Figure 8-3 summarizes the total sediment load reduction allocations
by contributing land use category for the Lower Blackfoot planning area.
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Lower Blackfoot River Sediment Allocations
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Figure 8-3. Sediment Load Allocations as a Percent of the Total Reduction by Contributing
Land Use Category for the Lower Blackfoot Planning Area

The figure shows the predominant role of road erosion in sediment production. After roads, hay
production and livestock grazing account for the largest reduction allocations. Silvicultural and
rural residential development activities have nearly equal contributions, with a minor
contribution from placer mining.

8.1.8 Daily Loads and Allocations

A nine-year period from January 1996 through December 2004 was selected for simulating water
quantity and quality conditions in the Blackfoot watershed using SWAT (Appendix D). To
calculate daily loads, the estimated mean annual sediment load and reductions were multiplied
by the fraction of the SWAT generated annual sediment yield delivered during each calendar
day. The model produced output files containing mean daily values for stream discharge and
sediment loading (reach files) calculated for the modeling period. The annual load estimates and
reductions are distributed daily according to SWAT simulations of daily loading. This approach
assumes that the daily distribution of loading from all sources is equal to that in the stream reach
simulations documented in the reach files for hillslope erosion. An example calculation is
described below for Belmont Creek.

Belmont Creek has a total annual sediment load estimate of 1,068 tons per year (Table 8-5). The
Belmont Creek reach file from the SWAT hillslope analysis contains estimates of mean daily
sediment loads. These data were used to calculate a daily loading fraction by dividing SWAT
mean daily load by the annual total. Current mean sediment daily loading in Belmont Creek is
the annual total of 1,068 tons times the daily fraction for each of 365 days. The allowable annual
load of 751 tons (1,068 - 317 = 751) multiplied by the daily fraction gives an allowable daily
load that represents the sediment TMDL. Figure 8-4 illustrates the current daily loading and the
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allowable daily sediment loading remaining after a 30 percent reduction in Belmont Creek. The
time period in the graph is centered on the runoff period to better illustrate the difference
between current sediment loading and the TMDL.

—— Curent Sediment Load| |
—— Sediment TMDL
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Sediment Loading (Ibs/day)
—
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8-Jan -
15-Jan

Figure 8-4. Current and Maximum Daily Sediment Loading for Belmont Creek

The large annual variability in loading due to the runoff masks the low flow load reductions.
Although a logarithmic scale applied to the Y-axis in the figure would better illustrate low flow
reductions, the current scale better characterizes high flow loading when actual load reductions
are more achievable and would have the greatest benefit.

The daily load reductions calculated for Belmont Creek are allocated to the corresponding land
use categories identified for this segment in Table 8-6. The daily loads allocated to these land
uses are presented in Table E-1 of Appendix E and illustrated in Figure 8-5.
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Figure 8-5. Daily Sediment Load Allocations for Belmont Creek

Table E-1 and Figure 8-5 serve as an example of daily loads allocated to land uses. The use of
the table for Belmont Creek serves as an example of the daily allocations by the process
described above. An example is used in the interest of reducing the cost of tabulating and
illustrating all daily data for the planning area. Example TMDLs and allocations for the
remaining eight sediment impaired stream segments are tabulated in Appendix E, Table E-2 for
three separate days of the calendar year that represent: (1) mid-winter base flow loading, (2) peak
runoff loading, and (3) mid-summer loading.

8.1.9 Margin of Safety and Seasonality for Sediment TMDLs

The modification of the gross hillslope loading estimates from SWAT to reflect conceivable
contributing area introduces uncertainty in the hillslope loading estimates. The land cover
database and management files describing sediment contributing Hydrologic Response Units
(HRUs) in the SWAT model did not reflect the effects of forest fires on sediment delivery.
Future revisions to the model will need to incorporate information on fire timing, duration,
extent, and rate of ground cover recovery to provide more realistic sediment yield estimates for
forested areas.

Uncertainty exists in the loading estimates from each of the three principal sediment generating
processes of hillslopes, stream banks and road erosion. The degree of uncertainty may, in some
cases, result in prescribed load reductions that would be difficult to realistically achieve and
future adjustments may be warranted. The assumption of a one percent annual culvert failure rate
adds significant sediment loading from roads due to the large number of forest road crossings in
the Lower Blackfoot. Anecdotal accounts of culvert failure frequency suggest a much lower rate
of failure, thus the culvert failure analysis in this document likely results in a significant margin
of safety for sediment loading.
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The implicit margin of safety for sediment TMDLs has several other sources. The first is in the
estimated size of the sediment contributing area used in the hillslope analysis for each stream.
The slope length across which sheetflow erosion occurs is 350 feet (Section 8.1.1) perpendicular
to the direction of channel flow. Values in the literature for this distance are quite variable,
ranging from 100 feet to 400 feet. A length of 350 is conservatively high in cases where slopes
adjacent to channels are nearly level. The uniform use of the 350-foot length made estimates of
contributing area larger and its proportion of the entire subbasin area larger. The ratio of
contributing area to total subbasin area was used to reduce the gross loading estimates generated
by SWAT for hillslope erosion.

Recent research in erosion rates from forest roads in western Montana (Sugden and Woods,
2007) has concluded that base erosion rates may be an order of magnitude less than the 10 tons
per acre per year assumed for this road sediment loading analysis. If the research accurately
characterizes forest road erosion, an additional implicit margin of safety exists in the calculations
based on the base erosion rate of 10 tons per acre.

A more generally applicable margin of safety for the sediment TMDL is its further evaluation
though the adaptive management process. Several specific goals for adaptive management of
sediment loading include:

e Continued refinement or redevelopment of a predictive sediment loading model with
improved subbasin slope resolution, improved landcover characterization, and more
accurate flow characterization.

e Monitoring of both suspended and bedload sediment transport and their relation to values
for fine sediment and channel habitat targets.

e Further refinement of land use effects on hillslope and bank erosion.

e Refinement of bank retreat rates on which streambank erosion rates are based.

e Refinement of culvert failure analysis for forest roads based on an adequate length of
record for a variety of culvert replacement scenarios.

The adaptive management process is an implicit margin of safety that keeps erosion control
issues in focus toward finding workable solutions that protect beneficial uses.

Seasonality in the sediment TMDL is applied through the use of daily loading fractions of total
annual loading contained in the SWAT generated sediment routing (reach) files for each stream
segment. Use of the daily fractions distributed the total sediment load estimate over 365 days
according to sediment transport capacity that varies with daily flow.

8.2 Metals TMDLs and Allocations

An iron TMDL is proposed for Union Creek. The numeric value of 1.0 mg/L is the chronic
aquatic criterion for iron. Where numeric criteria are established they serve as concentration
targets and TMDLs are calculated by multiplying the flow rate by the numeric target and a unit
conversion factor according to Equation 1.
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Equation 1. TMDL = (X mg/L)(Y ft3/sec)(5.4) = (X)(Y)(5.4) Ibs/day

where:

X = the applicable numeric water quality criterion or target in mg/L,
Y = the stream flow in cubic feet per second,

5.4 = the unit conversion factor.

The upper bound on daily loading that defines the TMDL for iron is the product of flow times
the numeric standard and the unit conversion factor.

8.2.1 Union Creek Iron TMDL

Water samples from Union Creek were collected during high flow on June 21 and low flow on
September 19, 2006. Table 8-7 lists the analysis results for total recoverable iron, measured
flows, current iron loads for each sampling event, and the corresponding iron TMDLs calculated
according to Equation 1 above for each sample site. Note that the TMDL for any specific day is
equal to the stream discharge in cubic feet per second multiplied by the numeric standard of 1.0
mg/L iron and the appropriate unit conversion factor. Future TMDLs calculated from flow
conditions will necessarily differ from those in Table 8-7 due to flow differences.

Table 8-7. Measured Iron Concentrations, Discharge and Corresponding TMDL:s for
Union Creek Sampling Sites during High and Low Flow Sampling Dates. (Target and
TMDL exceedences are is bold.)

Sample Site Sample Date Iron Discharge | Load Iron TMDL
Concentration | (cfs) (Ibs/day) | (Ibs/day)
(mg/L)
UNSW-4 6/21/2006 0.24 0.47 0.61 2.54
UNSW-4 9/19/2006 03 0.25 0.40 1.35
USP-1 6/21/2006 12.77 0.02 1.38 0.11
USP-1 9/19/2006 12 0.02 1.29 0.11
UNSW-5 9/19/2006 1.2 0.25 1.62 1.35
UNSW-3 6/21/2006 0.33 0.21 0.37 1.13
UNSW-3 9/19/2006 0.28 043 0.65 2.32
UNSW-2 9/19/2006 0.31 3.75 6.27 20.23
UNSW-2 6/22/2006 0.17 8.24 7.56 44.45

Figure 8-6 illustrates the line graph of the TMDL relative to the measured loads calculated from
the 2006 analysis results for Union Creek.
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Figure 8-6. The Graph of the Union Creek Iron TMDL with Current Loads Calculated
from 2006 Analysis Results

Iron loading at UNSW-5 exceeds the TMDL in Union Creek. Site UNSW-5 is about 3,000 feet
downstream of the bank line seep zone that extends for about 1,000 feet below UNSW-4 (Figure
6-1). Site UNSW-4 is the upstream-most sampling site and represents the natural background
iron loading condition. Site USP-1 is a ground water seep that surfaces within the prism of an
access road along the left bank of the stream and reenters the road fill a short distance downslope
without clear evidence of a direct discharge to Union Creek. Sites UNSW-3 and UNSW-2 are
located several miles downstream of UNSW-4. Iron loading at UNSW-2 and UNSW-3 is less
than the iron TMDLs at those locations.

8.2.2 Metals Allocations

The TMDL is the sum of allocations for both natural background sources, human-caused
sources, plus a margin of safety (MOS). For the Union Creek TMDL, the seep discharge to
Union Creek adjacent to the Copper Creek mining district is assumed to be caused by adjacent
mining sources, and is considered a point source, thus the iron TMDL for Union Creek will
consist of a load allocation for the natural background sources, a wasteload allocation (WLA) for
the discharge from the Copper Cliff source, plus an explicit MOS.

During 2006 the iron concentration and estimated discharge from USP-1 remained fairly
constant for both the high to low flow sampling events. The discharge from USP-1 percolates
into the roadway fill substrate and was not observed as a direct surface discharge to Union
Creek. Judging from the consistent water quality and discharge volume at USP-1, the source of
the seep appears to contribute a constant, low volume flow that is high in total recoverable iron.
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A solute balance equation ( Equation 2) used to determine the mixed iron concentration from
the UNSW-4 and USP-1 discharges, calculated the same result for iron that was measured in the
2006 sample.

Equation 2 (Ci Q)+ (C2Q)/(Q1+Qy)=C;
where:
C, = the iron concentration at UNSW-4,
Q; = the discharge at UNSW-4,
C, = the iron concentration at USP-1,
Q; = the discharge at USP-1 and
C3 = the mixed iron concentration at UNSW-5.

When the low flow discharge and iron concentration data for sites UNSW-4 and USP-1 are
entered into the equation as below, the calculated iron concentration for site UNSW-5 equals the
measured concentration for the site.

(0.3 mg/1.)(0.25 cfs) + (12 mg/L.)(0.02 cfs) = 1.2 mg/L
(0.25 cfs + .02 cfs)
This result suggests that the Copper Cliff seep discharge alone explains the standards exceedence
at UNSW-5. Cleaner recharge to Union Creek below UNSW-5 further dilutes the Cooper Cliff
discharge so that the TMDLs are met downstream at UNSW-3 and UNSW-2. The similarity
between the calculated and measured iron concentration after mixing suggests that the more
extensive left bank seep zone is possibly a downstream of expression of the USP-1 discharge.

Assuming a fairly constant seep discharge that causes instream iron exceedences only during low
flow conditions, the calculated allowable seep loading for low flow is the acceptable WLA for all
flow conditions. The proposed iron TMDL for Union Creek consists of the following allocations:

1. A load allocation to natural background sources of total recoverable iron,

2. A WLA to Copper Cliff mining sources, and

3. An explicit MOS that is 10 percent of the TMDL.

With these respective allocations, the Union Creek Iron TMDL, based on the total recoverable
iron standard of 1.0 mg/L at low flow, is expressed as follows:

TMDL = (0.25 cfs)(1.0 mg/L)(5.4) = Background Loading + 10% MOS + Copper Clifft WLA
1.35 Ibs/day. = [(0.3 mg/1)(0.25cfs)(5.4)] + [(0.1)(0.25¢fs)(1.0 mg/1)(5.4)] + WLA.

=0.40 Ibs/day + 0.14 lbs/day + WLA.
By subtraction, the Copper Cliff WLA = 1.35 Ibs/day — 0.40 Ibs/day — 0.14 Ibs/day = 0.8 lbs/day.

The acceptable seep concentration is calculated by dividing the WLA by the product of the seep
discharge times the unit conversion factor (0.80/(0.02 cfs)(5.4)) =7.5 mg/L
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To meet the TMDL, the current Copper Cliff concentration of 12 mg/L must be reduced by 38
percent to 7.5 mg/L total recoverable iron.

This allocation scheme assumes that naturally occurring loading does not cause the water quality
standard to be exceeded and that the application of ARLSWCP to the Copper Cliff seep zone can
bring about the needed 38 percent reduction in iron loading.

8.2.3 Seasonality and Margin of Safety for the Metals TMDL

Seasonality is considered through metals loading assessments that were conducted during high
flow and low flow periods. The use of instantaneous flows in the TMDL equation allows for year
round application of TMDLs and allocations. Seasonality is considered in the metals TMDLs in
that example TMDLs were provided in Table 8-7 for both low flow and high flow conditions.
Monitoring recommendations are for seasonal sampling to determine the validity of the
assumptions regarding compliance with standards from naturally occurring concentrations of
iron.

The explicit margin of safety consists of 0.14 lbs/day of Union Creek capacity for assimilating
iron loading. It is based on reserving 10 percent of the TMDL to compensate for uncertainty in
the naturally occurring load estimate that is based on the single low flow sampling at UNSW-4
during 2006. An additional margin of safety is implicit in the use of the chronic aquatic life
standard as a basis for the maximum daily loads in that maximum allowable loads are defined at
the point where chronic damage to aquatic life would start to occur. Compliance with the TMDL
based on the chronic metals standards should prevent the possibility of acute aquatic life damage.

Compliance with the metals TMDLs and allocations will require monitoring of water quality
trends in Union Creek. Monitoring provides a feedback loop toward adjusting pollutant source
control strategies with the goal of preventing standards exceedences. Once approved, the water
quality restoration plan becomes a cyclic process of adapting to natural and human land
management impacts on water quality by finding and implementing strategies that protect
beneficial uses. The good faith engagement in this adaptive process by stakeholders provides a
margin of safety against continuing or worsening damage to water quality.

Should future assessment of the sources of metals loading determine that concentration targets
are not being met, restoration activities will be reviewed to determine whether they constitute all
reasonable land, soil, and water conservation practices (ARLSWCP) for the control of iron
loading. Should sustained application, ARLSWCP, fail to achieve restoration targets, the
TMDLs may need to be adjusted. Under circumstances where water quality targets and TMDLs
are not met and ARLSWCP are not being implemented, the water body would remain impaired
pending the restoration effort needed to meet water quality standards.

8.3 Temperature TMDLs and Allocations

Temperature TMDLs seek to quantify the level of thermal loading that is protective of aquatic
life. Loading estimates consider the actual water temperature, flow rates, existing heat sources,
and the capacity of the water body to buffer heating effects. Although a loading capacity for heat
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(e.g. kilocal/per day and per second) is estimated in Appendix I, the loading capacity units
cannot be readily translated into land and water management options for solving temperature
problems. Therefore, surrogate measures are used in this document to focus on controllable
variables that directly affect nonpoint sources of elevated stream temperature. There are no
known point sources of temperature loading in the planning area.

The temperature modeling procedure described in Section 7.0 provided the technical framework
for developing a surrogate-based temperature TMDL and allocation approach by identifying the
major factors influencing water temperatures and estimating their relative effects. The modeling
effort identified the relative importance of channel shading, channel geometry, and flow on
temperature during the mid-July to mid-August period. For all temperature impaired streams, the
dominant influence on temperature loading is lack of shade.

Lower Elk Creek and Union Creek were on the 2006 303(d) List as being impaired by high water
temperatures (Table 7-1). The applicable standards for temperature in waters classified as B-1
are:

1. A I°F increase above naturally occurring temperatures when naturally occurring
temperatures are 66°F or less.

2. Within the naturally occurring range of 66 to 66.5°F, no increase can cause the temperature
to exceed 67°F.

3. A 0.5°F increase above naturally occurring temperatures when naturally occurring
temperatures are greater than 66.5.

Thermal loading allocations in this document are expressed in terms of prescribed conditions for
the dominant factors that control stream temperature because they more clearly translate to
restoration options. An example of daily temperature TMDLs, in terms of instantaneous thermal
loads (ITLs), are provided numerically (kilocal/day or kilocal/sec) in Appendix I for a location
on Union Creek. The temperature variables serving as surrogates for thermal loading are listed
below and described in the following paragraphs.

e Alteration of flow by diversion.

e Stream channel shade reduction through woody riparian vegetation removal.

e Alteration of channel width to depth ratio that increases water surface exposure to air and
sunlight.

Mid-summer irrigation withdrawals decrease the volume of water in streams. High summer air
temperature combined with decreased water volume and warmed surface return flows from flood
irrigated areas result in large stream temperature increases. Tributary flow and groundwater
discharge to channels reduce overall heating. Although naturally occurring low flow conditions
and irrigation requirements limit opportunities for increasing stream flows, irrigation BMPs have
been developed to help increase the amount of diverted water that is actually consumed by the
crop. In some cases, such practices can increase the amount of water available for competing
beneficial uses during the critical summer period.
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Significant irrigation water delivery and application efficiency improvements for flood systems
have been documented (USDA, 1997, Economic Research Station, 1997, Negri et al., 1989). In
this analysis, a conservatively low expectation of 15 percent flow augmentation is assumed
possible for flood irrigation systems in Lower Elk and Union creeks and is considered as a
naturally occurring condition for both listed water bodies. The lack of detailed information on
water supply in relation to crop demands makes it difficult to judge whether current water
management on the two streams represents naturally occurring conditions, reflecting application
of all reasonable water conservation practices.

For each of several woody riparian vegetation community types, naturally occurring and existing
shading characteristics were translated into the percent of the stream bank covered by a particular
community type (Appendix H). A combination of riparian vegetation mapping, photo evidence
of vegetation types and channel offset, and literature values for average community height,
canopy diameter, and shade density were the basis for quantifying vegetation shade. The extent
of bank line vegetation was digitized for each temperature impaired reach. A weighted average
value, based on the relative extent of various vegetation types was calculated for each reach.
Shade from vegetation was combined with channel width and topographic shade measurements
to give a single shade value for each reach.

Channel morphology can greatly influence stream temperatures. Stream bank riparian vegetation
that overhangs a narrow stream provides a higher percentage of shade than does equivalent
vegetation along a wider stream. The effects of this are two-fold. First, wide streams are
inherently more susceptible to thermal heating simply due to their width. Second, increasing
stream bank vegetation has a smaller mitigating effect on thermal gain on wider streams. As a
result, the temperature target for a wide stream, based on a 1°F allowable increase from a 95
percent stream bank vegetation natural condition, may be close to the current condition.

Over-widened streams expose more water surface to temperature loading. Restoring the
characteristic width to depth ratio of C and E channel types reduces water surface expsure. The
characteristic width to depth ratios defined for sediment impaired channels (Section 5.0) are
achievable geomorphic conditions assumed as naturally occurring conditions. The appropriate
width to depth ratios are currently met in some areas. Where improvements are possible, this
parameter is included among the temperature allocations, and specific assessment reaches
needing channel morphology improvements are given in parentheses in the allocation tables.

8.3.1 Temperature TMDL and Allocation for Lower Elk Creek

Vegetative shade removal is the main influence on thermal loading in Lower Elk Creek. Table 8-
8 gives the model output for current, naturally occurring, and restoration target temperatures.
Table 8-8 also contains the temperature TMDL stated as conditions for bank line vegetation
extent, and width to depth ratio, and flow augmentation needed in Lower Elk to restrict human
caused temperature increases at the mouth of Lower Elk Creek to those allowed by the B-1
standard. The TMDLs are the changes needed in the temperature controlling parameters selected
as surrogates for actual thermal loading units.
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Lacking specific information on the degree of influence of each current land use on shade and
channel geometry, the allocation is to the composite influence of the land uses affecting shade
and channel geometry conditions within the segment. Channel encroachment by irrigated hay
acreage and impacts from grazing livestock, either singly or in combination, are limiting shade
replacement and affecting channel morphology throughout the segment.

Table 8-8. Temperature TMDLs and Allocations for Lower Elk Creek.

Parameter Condition Category TMDL Composite

Current | Naturally Restoration Allocation to
Occurring | Goal Controllable
Source/s

Modeled Mean 72 67.1 67.6 NA Irrigated Hay

Daily Temp. (°F) Production

Modeled 78 75 75.5 NA

Maximum Daily Livestock Grazing

Temp. (°F)

Bank line 20 80 75 Increase by 69%

Vegetation Extent of Reference

(%)

Width:Depth Ratio 14 11 11 22%Decrease

E Types (Elk7-

Elk10)

Flow Unknown > 15 percent flow Increase July 15 to August 15

Augmentation

8.3.2 Temperature TMDL and Allocations for Union Creek

Thermal loading to Union Creek was assessed using the SNTEMP model with separate modeling

exercises for Upper versus Lower Union Creek. These frameworks separate the stream just

above its second crossing beneath Highway 200 (see Appendix H, Figures H-2 and H-3).

Modeling in the upper reach concluded the following:

1. The reach upstream of the Washoe Creek Confluence currently meets the standard of a 1.0°F
allowable increase,

2. The reach from Washoe Creek to the Potomac Road crossing exceeds the 0.5°F allowable
increase.

Modeling in the lower reach concluded that:

1. The reach from the Hall Property to Morrison Road just barely exceeds the allowable 1.0°F
increase, and

2. The current conditions for the reach from Morrison Road to the Union Creek mouth are
about 3.6°F higher than the simulated naturally occurring temperature.

Table 8-9 gives the model output for current, naturally occurring, and restoration target
temperatures, surrogate TMDLs and allocations for each of the three reaches where modeling
determined that the standard is exceeded.
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Table 8-9. Temperature TMDLs and Allocations for Union Creek

Union Creek Parameter Condition Category TMDL Composite Allocation to
Reach Current | Naturally Restoration Controllable Source/s
Occurring Goal
Washoe Creek to Modeled Mean Daily 66.4 62.9 63.4 NA Irrigated Hay Production
Potomac Road Temp. (°F)
Modeled Maximum 74.9 69.6 70.3 NA Livestock Grazing
Daily Temp. (°F)
Bank line Vegetation 47 80 76 Increase by 36%
Extent (%) of Reference
Width:Depth Ratio E 11.9 <11 11 8%Decrease
Types (Union5 & 6)
Flow Augmentation Unknown | > 15 percent flow increase July 15th to August 15th
Hall Property Boundary | Modeled Mean Daily 61.3 60.3 60.8 NA Irrigated Hay Production
to Morrison Road Temp. (°F)
Crossing Modeled Maximum 69.9 65.6 66.6 NA Livestock Grazing
Daily Temp. (°F)
Bank line Vegetation 26 80 35 Increase by 11%
Extent (%) of Reference
Flow Augmentation Unknown > 15 percent flow increase July 15th to August 15th
Morrison Road to Modeled Mean Daily 73.6 70 70.4 NA Irrigated Hay Production
Mouth Temp. (°F)
Modeled Maximum 85.1 83.3 83.6 NA Livestock Grazing
Daily Temp. (°F)
Bank line Vegetation 23 80 76 Increase by 66%
Extent (%) of reference
Width:Depth Ratio E 11.6 11 11 5% Decrease
Types (Union12)
Flow Augmentation Unknown > 15 percent flow increase July 15th to August 15th
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Vegetative shade removal is the main influence on thermal loading to Union Creek. The high
temperatures suggested by the modeling in Union Creek below Morrison Road indicates that
water management practices in addition to channel restoration and shade replacement are
needed.

8.3.3 Temperature Impairment to the Blackfoot River Mainstem (Monture
Creek to Belmont Creek).

The downstream end of the temperature listed segment of Blackfoot River mainstem is at the
mouth of Belmont Creek. The SNTEMP model for the mainstem was constructed with the
lowest output point at the Corrick River Bend access site located about two river miles above the
Belmont Creek mouth. The conditions at Corrick River Bend are assumed to reflect those at the
Belmont Creek mouth since no perennial tributaries occur within this two mile reach.

The average width of the Monture to Belmont segment is 145 feet and the average bank line
woody vegetation extent is 63 percent. The wide channel prevents increases in bank line woody
vegetation from having a significant influence on channel shade. Modeling an increase in bank
line vegetation from the current 63 to 95 percent increased shade from 6.2 to 6.9 percent. No
appreciable decrease in simulated temperature resulted from this change. Therefore, the current
woody bank line vegetation extent is not a source of significant thermal loading to this segment.
Table 8-10 gives simulated current condition and naturally occurring condition temperatures at
Corrick River Bend, where the naturally occurring condition is that where Nevada Creek flows
meet temperature target conditions. The difference between modeled current conditions and the
naturally occurring condition is within the 0.5°F increase allowed by the B-1 temperature
standard.

Table 8-10. Temperature TMDLs and Allocations for the Blackfoot River Mainstem
(Monture Creek to Belmont Creek)

Parameter Current Naturally Difference from Current
Condition Occurring Conditions

Modeled Mean Daily Temp. (°F) 68.6 68.4 -0.2

Modeled Maximum Daily Temp. 72.9 72.3 -0.6

(F)

Simulations of current temperature conditions and natural conditions differed by only 0.2°F.
Since this result falls within the 0.5°F allowable increase, no temperature TMDL is required
within this reach of the Blackfoot River mainstem.

8.3.4 Seasonality, Uncertainty, and Margin of Safety for Temperature TMDLs

To address seasonality the modeling analyses was focused on conditions during the period of
July 15" through August 15", when B-1 temperature standards are most likely exceeded. Targets
developed to reduce stream temperatures during the most critical period provide an implicit
margin of safety toward meeting temperature standards during less critical seasons.
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Other implicit margins of safety are applied by using conservative assumptions in the TMDL
development process (U.S. EPA, 1999). The major components are described below:

e The temperature modeling analysis and resulting TMDLs and allocations are based on
actual flow mesurements and continuous instream temperature data collected during the
2006 growing season. Thus, the temperature modeling was based as geographically
relevant data that realistically captured the effects of the main temperature controlling
factors.

e The assumed naturally occurring percentage of bank line woody vegetation (80 percent in
valley and 90 percent in upland settings) was developed from examples of optimal woody
riparian vegetation within the planning area (See Appendix I). The examples depict
abrupt woody vegetation density changes across property or land use boundaries that do
not impose environmental limitations to woody vegetation growth. It is inferred from
such examples that the potential for shade from woody vegetation is widespread in the
planning area, but uncertainty in its extent remains. Because of natural variability in soil,
climate and hydrologic conditions, the actual potential for woody vegetation may be less
than 80 or 90 percent in some areas. An assumed potential of 80 to 90 percent bank line
extent provides an initial margin of safety, and adaptive management allows for a future
assessment and target adjustment if needed.

e Healthy streamside riparian vegetation creates a local microclimate with lower air
temperatures and higher humidity. This has an additional cooling effect on stream
temperatures not accounted for in the SNTEMP model. Therefore, additional woody
riparian vegetation will not only provide additional shade, but will provide additional
cooling through this microclimate effect.

The following elements are proposed as an adaptive management approach to future temperature
assessment:

1. Continuous records of stream discharge coupled with continuous temperature records in
both listed tributaries.

2. Quantify the seasonal effects of groundwater discharge and its effect on stream
temperature during mid to late summer.

3. Evaluate shade restoration potential within the agricultural valley portion of Camas Creek
and adjust bank line woody vegetation shade estimates if necessary .

4. Develop and execute model scenarios based upon continuous stream discharge data to

improve the understanding of current temperature loading and the potential effects of
flow volume in Union Creek below the second highway 200 crossing.

5. Implement targeted monitoring of the temperature effects of stream restoration projects
on temperature listed segments.
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SECTION 9.0
WATER QUALITY RESTORATION IMPLEMENTATION AND MONITORING
PLAN

9.1 Introduction

The preceding chapters of this document describe a number of water quality problems, their
sources, restoration targets, and necessary pollutant reductions for 303(d) Listed streams in the
Lower Blackfoot planning area. The purpose of this chapter is to outline strategies for achieving
water quality targets and achieving beneficial use support on these streams. This restoration
implementation and monitoring plan was written so that water quality restoration management
objectives for the Lower Blackfoot can be integrated with ongoing watershed management
efforts in the Blackfoot as well as state-wide water quality management efforts described in
Montana’s Non Point Source Management Plan. It summarizes the results of the TMDL
document, and serves as a guide to landowners and stakeholders concerned with the
maintenance, improvement, and/or restoration of water quality in the area.

This restoration plan contains three sections; Management Recommendations, Implementation,
and Evaluating Success. The Management Recommendations section addresses each impaired
stream individually through a narrative of the current conditions, identified water quality
problems, the sources and causes of those problems, and management actions that will contribute
towards meeting water quality targets. In cases where the causes of degraded conditions are not
well defined, this section provides recommendations for future monitoring.

The Implementation section draws from the “Basin-Wide Restoration Action Plan for the
Blackfoot Watershed” (Blackfoot Challenge, 2005). It describes some of the key elements of
successful implementation and how the water quality restoration objectives in this plan integrate
with existing restoration plans. It also describes partnerships for implementation, current
stakeholder management objectives, and potential funding sources for implementation.

The Evaluating Success and Adaptive Management section describes how progress towards
meeting water quality restoration targets can be measured, as well as monitoring activities
needed to better understand water quality in the Lower Blackfoot, and monitoring activities
needed to determine where adjustments to water quality restoration targets and/or management
are warranted.

Appendix J contains a list and description of conservation practices or Best Management
Practices (BMPs) appropriate for water quality restoration. These conservation practices are
grouped into eight different categories including Stream BMPs, Riparian Area BMPs, Upland
BMPs, Grazing BMPs, Water Conservation BMPs, Forestry BMPs, Road BMPs, and Other Land
Uses and BMPs. The conservation practice categories correlate to management actions and water
quality concerns described in the Management Recommendations section. The conservation
practices under each category gives land managers several implementation options for
addressing water quality issues.
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9.2 Management Recommendations

This section describes sources, causes, and potential solutions to water quality impairments for
each 303(d) Listed stream in the Lower Blackfoot planning area. This includes descriptions and
summaries of water quality issues, likely sources, and recommended management actions.

Where excess pollutant loading impairs water quality, the results of the pollutant source
assessment are included in tables. These values reflect the controllable pollutant load from
identified sources. The controllable pollutant load is the portion of the total pollutant load that is
considered controllable through the implementation of reasonable land, soil, and water
conservation practices.

Source assessment activities for sediment impairments determined that hill slopes or upland
areas can be a significant source of these pollutants. The terms hill slopes, hillslope, uplands, and
upland areas are used interchangeably and refer to the area within 350 feet of the stream channel
with a slope greater than three percent.

For TMDL planning purposes, each listed stream has been divided into several reaches. Specific
stream reaches are often referenced to describe overall water quality conditions of a listed
stream. A map with stream reach delineations can be found in Appendix A and further
information on individual stream reaches can be found in Appendix B.

Land uses and human activities can, and do, negatively impact water quality. It is important to
note that while certain land uses and human activities are identified as sources and causes of
water quality impairment, the management of these activities is of more concern than the
activities themselves. This plan does not advocate for the removal of land uses or human
activities to achieve water quality restoration objectives. It does, however, advocate for
improving water quality and preventing degradation of water quality as a result of current or
future land use management practices and human activities.

9.2.1 Day Gulch

Day Gulch drains a relatively small area in the upper Elk Creek watershed. The 303(d) Listed
segment of Day Gulch is 1.2 miles long (Appendix A). Day Gulch was listed in 1996 for flow
alteration, other habitat alterations, and siltation. Subsequent 303(d) Listings for Day Gulch
indicated that data were insufficient to determine its impairment status.

Historic hard rock mining, placer mining, and hillslope logging have impacted the Day Gulch
watershed. The Coloma Mining District is located in the Day Gulch watershed and includes the
Dandy Mine, Arkansaw Mine, and Masculine Mine. These mines all had tunnels and shatfts,
producing mostly gold ore. The Arkansaw Mine was developed to a depth of 65 feet in the early
part of the 20" century, and the Masculine Mine consisted of a short tunnel and shaft in 1916
(http://deq.mt.gov/abandonedmines/linkdocs/techdocs/143tech.asp). At the Dandy Mine site, a
40-ton amalgamation and concentration plant was constructed in 1915. In the upper part of Day
Gulch, the Alabama Placer mine produced gold in 1915.
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Currently, Day Gulch runs through a disturbed and/or re-graded valley bottom that supports
minimal woody riparian vegetation. It appears that placer mining took place along much of the
course of the gulch. It is also likely that accelerated sediment loading resulted from hard rock
mining and hillslope logging. Sediment accumulations in the valley bottom have formed a wedge
with a steep face on the downstream side. As part of previous reclamation efforts, the channel on
this steep face has been constructed as an armored spillway. Reclamation efforts include some
revegetation and construction of two storm water detention ponds in the lower part of the gulch.
Due to the coarse-grained nature of the re-graded valley fill, surface flow is largely intermittent.

9.2.1.1 Indicators of Habitat and Water Quality Degradation

Data collection on Day Gulch identified of excess fine sediment in pool tailouts and riffles
(Table 9-1). Habitat parameters related to pool quality, woody debris aggregates, and woody
vegetation density are all notably low (Section 5).

9.2.1.2 Suspected Sources

Because of the lack of data on Day Gulch, there has been no comprehensive assessment of
suspected sources of impairment. However, base parameter data indicate that limitations do exist
with respect to fine sediment accumulations and instream habitat complexity. Based on general
land uses in the area, it is likely that the primary source of these degraded conditions is historic
mining activities. Although detailed source assessments and TMDLs have not been developed
for Day Gulch, restoration opportunities exist to improve sediment and habitat conditions in the
lower sections of the stream.

Table 9-1. Summary of identified problems and applicable treatments, Day Gulch.

Water Limiting Factors/ Suspected Sources Applicable Treatments
Quality Indicators
Component
Sediment Excess Fine Sediment Insufficient Data, although | Collect additional data as necessary

sources are likely related to

LT S Active restoration of mining impacted
historic mining activities

valley bottom

Habitat Pool habitat conditions, Excess fine sediment See above

woody vegetation extent,

; Insufficient Data, although | Active restoration of mining impacted
woody debris aggregate

sources are likely related to | valley bottom

extent historic mining activities
Nutrients None Identified None Identified Collect additional data as necessary
Temperature None Identified None Identified Collect additional data as necessary
Metals None Identified None Identified Collect additional data as necessary

9.2.1.3 Recommended Conservation Practices/BMPs

Day Gulch has a history of human disturbance due to placer and hard rock mining. In some
areas, channel reclamation efforts, including retention pond construction and channel armoring
followed mining. These projects do not optimize long-term aquatic habitat conditions in the
reach. Further assessment of Day Gulch, with respect to overall restoration feasibility in mined
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reaches, or those indirectly affected by accelerated sediment loading is recommended. This will
allow an evaluation of the performance of existing reclamation measures, and determination of
potential benefits of additions or modifications to those projects. Any restoration efforts
performed in Day Gulch should consider the feasibility of reconnecting the groundwater table to
the creek to minimize flow infiltration through the disrupted and aggraded valley bottom
sediments.

9.2.1.4 Monitoring Needs

The assessment record indicates a comprehensive lack of biological, chemical, physical, and
habitat data describing Day Gulch. Water quality sampling during both high flow and base flow
conditions, a segment-wide bank erosion assessment and macroinvertebrate and periphyton
sampling are needed to meet sufficient and credible data thresholds and verify the causes and
sources of water quality problems.

9.2.2 Keno Creek

Keno Creek is a second order tributary to upper Elk Creek (Appendix A). The 1996 303(d)
Listing for Keno Creek includes flow alteration, other habitat alterations, siltation, and thermal
modifications. Subsequent to this listing, Montana DEQ determined that information was lacking
to verify these impairments.

Upland logging is evident in much of the Keno Creek watershed. The channel is commonly
closely followed by an access road. In some areas, the riparian corridor has been logged. Large
stumps are common in the riparian corridor, and extensive woody debris accumulations appear to
reflect accumulations of slash from historic riparian logging. Aquatic vegetation observed in
Keno Creek suggests that springs supply a significant portion of the flow.

9.2.2.1 Indicators of Habitat and Water Quality Degradation

The sediment/habitat related problems on Keno Creek, as measured in the base parameters
assessment, include fine sediment concentrations, poor macroinvertebrate metrics, and minor
entrenchment (Table 9-2). Excess fine sediment concentrations are most evident in pebble count
data, which show that the concentration of sediment <6mm in riffles is approximately twice the
target value (85 percent measured vs. 45 percent target). The macroinvertebrate metrics for Keno
Creek do not meet targets; however, their departures from target values are very small. The
degree of entrenchment measured on Keno Creek indicates that floodplain access in the valley
bottom is limited (Section 5).

In 2006, temperature measurements in lower Keno Creek did not exceed 52 °F, indicating that
the thermal modifications listing of 1996 is unwarranted. However, at the mouth of Keno Creek,
road construction created a pond upstream of a culvert, slowing water movement and causing
increased thermal loading. This culvert is also a possible fish passage barrier.
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9.2.2.2 Suspected Sources

The suspected sources of impairment on Keno Creek include road encroachment and historic
logging of both the valley walls and riparian zone. These activities have resulted in degradation
of the riparian corridor and accelerated delivery of fine sediment to the Keno Creek. Based on
the results of the sediment source assessment, road crossings are the largest suspected sources of
sediment (Table 9-2). This fine sediment loading is likely the primary cause of habitat
degradation in Keno Creek. This degradation manifests in macroinvetebrate metrics and riffle
substrate gradations indicative of impairment.

Table 9-2. Summary of identified problems and applicable treatments, Keno Creek.

Water Limiting Factors/ Suspected Sources | Applicable Treatments
Quality Indicators
Component
Sediment Excess Fine Sediment Stream bank Riparian Area BMPs
sediment (1.2
tons/yr)
Roads (8 tons/yr) Roads BMPs
Hillslope sediment | Upland BMPs
(0.8 tons/yr)
Habitat Percent fine sediment Excess fine See above
<6mm in riffles, sediment
macroinvertebrate metrics
Nutrients None Identified None Identified Collect additional data as
necessary
Temperature | Summer temperatures Reconstruct roadbed and
consistently below 52 culvert at mouth to eliminate
degrees F (2006); ponding
localized warming noted
in ponded area at mouth
Metals None Identified None Identified Collect additional data as
necessary

9.2.2.3 Recommended Conservation Practices/BMPs

Keno Creek drains predominantly granitic terrain, which is prone to delivering relatively large
volumes of sand sized sediment to stream channels. Land uses within the watershed have likely
exacerbated sediment delivery rates to the stream corridor, and riparian logging has reduced the
capacity of the riparian zone to trap upland sediment. As a result, land management in the Keno
Creek watershed should include BMPs that limit the delivery of sediment from upland areas and
roads. Field crews noted that sediment controls are in place along the roads, including berms,
ditches, and culverts. These features should be maintained and expanded as necessary. The
primary restoration objective on Keno Creek should be limiting the delivery of sediment from
upland areas due to the propensity of the upland geology to produce high volumes of sand.
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Field crews deployed temperature sensors on lower Keno Creek during the summer of 2006.
Recorded temperatures in the creek did not exceed 52 degrees F, indicating that Keno Creek is
not impaired for temperature. However, at the very mouth of Keno Creek, a roadbed and culvert
channel impounds water, slowing it and increasing thermal loading. High water temperatures
downstream in Elk Creek create water quality impairments. Therefore, reconstruction of this
roadbed/culvert configuration will reduce the residence time and warming of Keno Creek waters
prior to entering Elk Creek. One potential negative impact of removal of the ponded area is a
reduction of the sediment trapping benefit of the pond.

9.2.2.3 Monitoring Needs

With the application of upland, road, and riparian BMPs, fine sediment accumulations in Keno
Creek should be monitored to evaluate the effectiveness of BMP implementation.

9.2.3 Upper EIk Creek

Upper Elk Creek, which extends from its headwaters to Stinkwater Creek (Appendix A), has
been described as a degraded 3™ order tributary to the lower Blackfoot River (MTFWP, 2002a).
Human influences within the upper reaches of Elk Creek that have likely contributed to water
quality and habitat degradation include mining, logging, and road construction. The 2006 303(d)
Listings for Upper Elk Creek include metals (cadmium), nutrients, physical habitat substrate
alterations, and sedimentation/siltation.

Gold was discovered on Elk Creek in 1865 by a prospecting party from Last Chance Gulch. This
discovery resulted in one of the last large Montana gold rushes to the Garnet Mountains. Mining
camps were created within weeks of the discovery, including Reynolds City near the mouth of
Day Gulch and Yreka further downstream
(http://deq.mt.gov/abandonedmines/linkdocs/techdocs/143tech.asp). This upper portion of the
Elk Creek watershed is located within the Coloma Mining district. Mining in the area was most
active from around 1900 to 1920, when $250,000 of ore was produced in the district. Day Gulch,
a tributary to upper Elk Creek had several hard rock gold mines (Dandy, Arkansaw, Masculine)
as well as placer mines (Alabama). Near the headwaters of Elk Creek, the Haparanda mine was
opened in 1886 and by 1894, housed a stamp mill on the creek. The Comet mine was located
near the head of Bivins Gulch, another Elk Creek tributary. This mine was developed around
1905 and had a mill on the property. At the head of McGinnis Creek, the Mammoth mine and
Clemantha mine straddle the drainage divide between the Elk Creek and Washoe Creek
watersheds. The mining camp of Coloma was located at the Mammoth mine.

In addition to mining within the tributary watersheds of Elk Creek, the main channel of Elk
Creek itself was heavily placer mined. At the mouth of McManus Gulch, near the mouth of Keno
Creek, hydraulic mining on Elk Creek removed 10-18 feet of sediment down to bedrock
(http://www.deq.state.mt.us/AbandonedMines/linkdocs/techdocs/145tech.asp). Placer mining in
the Elk Creek valley bottom continued following 1934, when gold prices rose during the
depression. In 1939, nine placer mines in the Elk Creek district produced 1,420 ounces of gold
and 131 ounces of silver. Drag line dredges were locally used in the placer mining operations as
recently as 1946.
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More recent barite mining in the watershed took place starting in 1951 at the Greenough (Elk
Creek) mine, in Cap Wallace Gulch. Ore from this mine led to the construction of a processing
mill on the Blackfoot River approximately 6.5 miles northeast of the mine
(http://www.deq.state.mt.us/AbandonedMines/linkdocs/techdocs/145tech.asp). The majority of
barite production from these mines took place in the early 1950s. Barite was sold to sugar
refineries and for use as a drilling mud. Some mining continued in the area until 1966.

Currently, upper Elk Creek displays dramatic impacts from mining. The alluvial sediments of the
valley bottom were extensively placer mined, and as a result, dredge ponds and placer spoil
berms are common along the stream. The creek is straight, laterally confined by dredge spoils,
and isolated from any floodplain area. Encroachment by the main road along the stream caused
further channel confinement.

Upper Elk Creek supports populations of fluvial westslope cutthroat trout, rainbow trout, brown
trout, and resident brook trout; the densities of all of these species decrease in the downstream
direction. Fish population surveys from 1996 and 1997 on upper Elk Creek (mile 12.2) identified
only brook trout (MTFWP, 1999). Fisheries-related impairments identified in upper Elk Creek
include channel alterations (placer mining) and road drainage problems (MTFWP, 2002b).
Between 1999 and 2002, Elk Creek tested negative for whirling disease; subsequent 2003 testing
indicated a rapid escalation in infection (MTFWP, 2004).

Restoration projects have been completed on Upper Elk Creek in several placer mined areas.
Two restoration projects began in 1991 (http://www.fws.gov/mountain-
prairie/pfw/montana/mt5c6.htm). One of these projects, directed by the BLM, reconstructed
1,200 feet of B4 channel type in an area severely altered by placer mining activities (MTFWP,
1999). In some restored areas, Total Suspended Solids (TSS) values have declined to pre-
construction levels, substrate conditions are improving, and riparian areas are beginning to
recover (http://cwaic.mt.gov/). Assessment crews noted that bed scour and associated pool
formation in restored sections is limited due to the coarse placer mined substrate.

9.2.3.1 Indicators of Habitat and Water Quality Degradation

Results of the base parameter assessment indicate that Elk Creek displays poor conditions with
respect to fine sediment accumulations, pool habitat-related parameters, and woody debris
aggregate frequency (Table 9-3). Excess fine sediment was measured in riffles as well as pool
tailouts. Measured pool frequencies are less than half the target value for both B channel types
and less confined, more sinuous Eb channel types (Section 5).

Recent metals data suggest no impairment due to cadmium on upper Elk Creek (Section 6).

Nutrient samples collected on upper Elk Creek are described as high for the region
(http://cwaic.mt.gov). Data collected on upper Elk Creek in 2006 show elevated nutrient
concentrations but current data is not sufficient to determine impairment or assess sources with
respect to nutrients.
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9.2.3.2 Suspected Sources

The suspected sources of impairments on upper Elk Creek are land uses related to mining, road
construction, and silviculture. Results of the sediment source assessment indicate that hillslope
areas contribute the highest controllable sediment load to upper Elk Creek. Erosion of stream
banks is also a significant source of sediment loading. Physical disruption of the valley bottom as
part of placer mining activities has likely contributed to habitat degradation within the stream
corridor.

Table 9-3. Summary of identified problems and applicable treatments, Upper Elk Creek.

Water Quality Component Limiting Factors/ Suspected Sources Applicable Treatments
Indicators
Sediment Excess Fine Sediment Stream bank sediment Riparian Area BMPs
(32.2 tons/yr) Stream BMPs
Grazing BMPs
Roads (16 tons/yr) Roads BMPs
Hillslope sediment (71 Riparian Area BMPs
tons/yr) Upland BMPs
Grazing BMPs
Habitat Excess fine sediment, Excess fine sediment See above
pool habltat.condmons, Valley bottom mining Active Restoration
woody debris aggregate
frequency
Nutrients Limited dataset suggests | Insufficient data to Collect additional data as
elevated nutrients define sources necessary
Temperature None Identified Identified temperature Collect additional data as
problems are necessary
downstream
Metals None Identified 2006 Cadmium listing Collect additional data as
not indicated by recent | necessary
data

9.2.3.3 Recommended Conservation Practices/BMPs

Above the Stinkwater Creek confluence, upper Elk Creek shows significant degradation resulting
from human influences, primarily valley bottom placer mining. Fortunately, these impacted areas
provide excellent restoration opportunities through channel/floodplain reconstruction and
revegetation. Due to the coarse nature of the placer spoils, any restoration activities should
carefully consider the connectivity between groundwater and surface water in the disrupted
valley bottom, to ensure that instream flow conditions are optimized in any restoration scenario.
Valley bottom restoration efforts should also include recovery of a healthy riparian buffer to
reduce delivery of hillslope-derived sediment to the stream. Roads BMPs should be applied
aggressively on Elk Creek to further reduce sediment loading from either proximal roadways or
culvert failures.
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9.2.3.4 Monitoring Needs

Additional data should be collected on upper Elk Creek to further investigate water quality
problems related to nutrients. Furthermore, any completed or future restoration efforts on Elk
Creek should include monitoring of sufficient parameters so as to determine if the projects meet
originally stated objectives.

9.2.4 Lower Elk Creek

Lower Elk Creek, which extends from the mouth of Stinkwater Creek to the Blackfoot River
(Appendix A), is a degraded third order tributary to the lower Blackfoot River (MTFWP,
2002a). Lower Elk Creek is partially supporting for aquatic life and the cold water fishery
(http://cwaic.mt.gov). The 2006 listings for lower Elk Creek include alteration in stream-side or
littoral vegetative covers, thermal modifications, and sedimentation/siltation. Probable sources
include riparian grazing and streambank modifications/destabilization.

Elk Creek supports populations of fluvial westslope cutthroat trout, rainbow trout, brown trout,
and resident brook trout; the densities of all of these species decrease in the downstream
direction. Elk Creek has been described as “the only potential spawning stream between Belmont
Creek and Blanchard Creek, a distance of 17.7 miles” (MTFWP, 1999). Between 1999 and 2002,
Elk Creek tested negative for whirling disease; subsequent 2003 testing has indicated a rapid
escalation in infection (MTFWP, 2004).

Fisheries impairments in lower Elk Creek identified by MTFWP (2001, 2002a) include lack of
complex fish habitat (instream wood), livestock induced stream bank degradation and riparian
vegetation suppression, elevated water temperature, and channel instability, irrigation, and
adverse effects of upstream mining and road drainage problems. Land use practices associated
with these impairments include placer mining, channelization, road construction and
maintenance activities, road drainage problems, and concentrated riparian livestock grazing.

In the 1940s, one mile of lower Elk Creek (mile 1.8 to 2.8) was moved from its original location
to facilitate irrigation in the valley bottom (http:/www.fws.gov/mountain-
prairie/pfw/montana/mtSc.htm). The channel was relocated to an upland area against the valley
wall, which is comprised of fine grained lake deposits. The relocation and straightening resulted
in up to 10 feet of downcutting and dramatically accelerated sediment production rates. In 1994,
the channel was reconstructed as part of an erosion control project designed to improve water
quality in the stream. The project involved reconstructing the channel as an 8,600 ft long E4
channel type, replanting willows from adjacent areas, adding large woody debris, and
implementing a rotational grazing system with cross fences and off-site water. Post-construction
monitoring efforts have shown improvements but a lack of adherence to grazing prescriptions
resulted in a failure of the project to meet objectives with respect to temperature, fish
populations, and suspended sediment (MTFWP, 2004).
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9.2.4.1 Indicators of Habitat and Water Quality Degradation

Results of the base parameter analysis for the four assessed sites on lower Elk Creek show
significant departures relative to target values for all sediment/habitat related parameters
(Section 5). Measured pool frequencies are less than 50 percent of the target value, and percent
fines in riffles (both <6mm and <2mm size fractions) are approximately twice the target
condition. The one available macroinvertebrate metric (MMI) did not meet target value, and
woody bankline vegetation extents and instream woody debris aggregate frequencies are all
notably low.

Temperatures on lower Elk Creek are above the allowable level identified for that stream
(Section 7). Above Cap Wallace Gulch, water temperatures are relatively cool. Downstream, a
lack of riparian shading and dewatering due to irrigation diversions characterize the remaining
6.2 miles of Elk Creek. In this reach, measured temperatures exceed the allowable increase
above natural conditions. The primary suspected source of temperature impairment on lower Elk
Creek is the lack of shade caused by degradation of riparian vegetation. Modeling results
indicate that temperature targets can be met on Elk Creek with a bankline woody vegetation
extent of 75 percent, a width-to-depth ratio of less than 16, and a 15 percent increase in flow.

9.2.4.2 Suspected Sources

The suspected sources of impairments on lower Elk Creek include stream corridor grazing,
valley bottom agricultural development, and diversion of flows for irrigation (Table 9-4). These
impacts have collectively resulted in degraded physical habitat and elevated water temperatures
below Cap Wallace Gulch. Results of the sediment source assessment indicate that streambank
erosion contributes the largest controllable sediment load to the creek, followed by roads.
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Table 9-4. Summary of identified problems and applicable treatments, lower Elk Creek.

Water Quality Limiting Factors/ Suspected Sources Applicable Treatments
Component Indicators
Sediment Excess Fine Sediment Stream bank sediment (139.7 | Riparian Area BMPs
tons/yr) Grazing BMPs
Roads (21 tons/yr) Roads BMPs
Hillslope sediment (11 Riparian Area BMPs
tons/yr) Upland BMPs
Grazing BMPs
Habitat Pool habitat conditions, Excess fine sediment See above
woody vegetation extent, "7\ flow alterations Water Conservation BMPs
woody debris aggregate — i I
extent Riparian Degradation Riparian Area BMPs
Grazing BMPs
Nutrients None Identified None Identified Collect additional data as
necessary
Temperature Elevated temperatures Primarily degradation of Riparian Area BMPs
below Cap Wallace Gulch | riparian vegetation and Grazing BMPs
associated shade; also Water Conservation BMPs
dewatering and channel over-
widening
Metals None Identified None Identified Collect additional data as

necessary

9.2.4.3 Recommended Conservation Practices/BMPs

Results of the TMDL data collection effort indicate that conservation practices on lower Elk
Creek should focus on recovery of the woody riparian corridor and maintenance of instream
flows. Comprehensive grazing and riparian BMPs should be put in place to promote riparian
vegetation recovery which will increase shade, promote channel cross section narrowing and
stability, reduce sediment loading from bank erosion, and improve bedform complexity through
local scour and increase woody-debris related habitat elements.

The 8,600 foot long restoration project that was implemented on lower Elk Creek in 1994 was
recently revisited to determine if current land use practices are promoting channel recovery.
Working with the landowners, partners have implemented a new grazing plan on lower Elk
Creek which involves the use of portable electric fencing and off-stream water developments to
protect riparian areas. These practices should be monitored to assess their affects on the recovery
of the channel. Continued restoration efforts in the upper watershed should serve to reduce
accelerated sediment loading from upper Elk Creek.

9.2.4.4 Monitoring Needs

Monitoring of water temperature, fish populations and suspended sediment on a restored section
of lower Elk Creek has indicated that project objectives have not been met (MTFWP, 2004).
These results highlight the importance of monitoring any restoration project. The primary cause
for poor project performance has been described as a lack of implementation of grazing and
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riparian BMPs in the project area. As further restoration efforts are expended on lower Elk
Creek, and as stream corridor BMPs are implemented, additional monitoring of those projects
will be critical in the ongoing assessment of project benefit. Furthermore, the results will help
identify those BMPs that are most effective towards meeting overall goals of supporting the cold
water fishery and aquatic life beneficial uses. Because of a lack of current data regarding
nutrients on lower Elk Creek, water quality analysis of nutrient concentrations should be
included in any monitoring effort.

9.2.5 Belmont Creek

Belmont Creek is a second order tributary to the Blackfoot River, flowing southward from the
high elevations of the Lolo National Forest to the Blackfoot River north of Potomac (Appendix
A). The listed segment of Belmont Creek is approximately 10.5 miles long. Belmont Creek is
considered partially supporting of aquatic life and the cold water fishery. Probable causes of
impairment identified on the 2006 303(d) List consist of sedimentation/siltation and the probable
sources associated with that impairment are forest roads and riparian grazing.

Belmont Creek supports bull trout, fluvial westslope cutthroat trout, and low densities of brook
trout. Rainbow and brown trout thrive in lower reaches of the channel near the Blackfoot River.
Belmont Creek has been described as a core area bull trout stream (MTFWP, 1999). The best
wintering habitat for bull trout is located in the middle reaches, where habitat is enhanced by
boulders and deep pools (Plum Creek Timber Company, 1994). Fisheries related impairments on
Belmont Creek as identified by MTFWP (2002a) include elevated levels of instream sediment,
and areas of low habitat complexity in lower reaches.

Through the mid-1990s, the Belmont Creek watershed had 135 miles of roads
(http://cwaic.mt.gov), and road drainage problems were considered to be a primary factor in
accelerated fine sediment accumulations in the channel. A watershed analysis performed in the
early 1990s (Plum Creek Timber Company, 1994) indicated that the extensive road network was
determined to be a primary source of sediment. Logging practices applied until the mid-1980s,
which included log removal on skid trails adjacent to streams, as well as livestock access to the
stream corridor, had increased sediment delivery rates. In the 1990s, hillslope erosion rates were
estimated at 4 times reference conditions (http://cwaic.mt.gov). Since that time, extensive
sediment controls have been implemented such as road closures and grazing BMPs.
Reassessments completed in 2005 indicated that the sediment delivery rate to Belmont Creek
was reduced by 80 percent, due primarily to BMP improvements to the road network (Sugden,
20006).

In the 1960s, two culverts were placed in the stream that created fish passage barriers. For over
20 years, concentrations of bull trout were documented at the downstream end of the culverts. In
1994, a bridge was constructed over Belmont Creek which allowed removal of the culverts
(http://www.fws.gov/mountain-prairie/pfw/montana/mtSc.htm). Following removal of the
culverts, salmonid populations increased in the stream, and in 1995, a bull trout spawning site
was observed above one of the old culvert locations. Currently, bull trout spawning occurs in the
middle reaches of Belmont Creek, and near the mouth, a robust rainbow and brown trout fishery
exists.
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In the 1990s bank trampling, due to stream corridor grazing, was identified near the mouth of the
creek, and in 1995, macroinvertebrate data indicated a moderate level of impairment. In 1994,
grazing was concentrated in the lower 2 miles of the stream (Sugden 1994). Some restoration has
been implemented on lower sections of the creek where grazing pressure was most intense.

9.2.5.1 Indicators of Habitat and Water Quality Degradation

Data were collected from two base parameter assessment sites on Belmont Creek. The upper site,
located in the middle reaches of Belmont Creek, consists of a moderately confined, relatively
steep channel with some step-pool habitat elements. In this reach, all target values with the
exception of riffle substrate <6mm were met (Section 5). Downstream, the second site flows
through a relatively unconfined open meadow area that has been grazed. Some restoration
activities have been undertaken in this reach. Although restoration has been implemented, the
site did not meet targets with respect to fine sediment concentrations in pool tailout areas,
residual pool depths, and percent of channel length comprised of woody debris aggregates
(Table 9-5). Targets for pool frequency and percent fines in riffles are met in this reach,
however, indicating that the restoration activities may have improved channel condition.

9.2.5.2 Suspected Sources

The primary suspected sources of the water quality limitations on Belmont Creek include
logging, road development, and riparian grazing. However, substantial efforts have been
imparted to reduce sediment loading to the stream relative to historic levels. Results of the
sediment source assessment indicate that the largest controllable source of sediment along the
listed stream segment is upland areas. Roads and culvert crossings also constitute a significant
portion of the total controllable load.

Table 9-5. Summary of identified problems and applicable treatments, Belmont Creek.

Water Quality Component Limiting Factors/ Suspected Sources Applicable Treatments
Indicators
Sediment Excess Fine Sediment Stream bank sediment Riparian Area BMPs
(23.1 tons/yr) Grazing BMPs
Roads (72 tons/yr) Roads BMPs
Hillslope sediment (383 | Riparian Area BMPs
tons/yr) Upland BMPs
Habitat Fine sediment Excess fine sediment See above
concentrations in pool Riparian Degradation Riparian Area BMPs
tailouts, residual popl Grazing BMPs
depths, woody debris
aggregate extent
Nutrients None Identified None Identified Collect additional data as
necessary
Temperature None Identified None Identified Collect additional data as
necessary
Metals None Identified None Identified Collect additional data as
necessary
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9.2.5.3 Recommended Conservation Practices/BMPs

Sediment control measures employed on Belmont Creek, including road closures and grazing
BMPs, have evidently reduced sediment loading to the stream by a significant margin. These
BMPs should continue to be implemented where feasible, to further address the negative impacts
of historic accelerated sediment loading to the system.

9.2.5.4 Monitoring Needs

Monitoring for elevated fine sediment accumulations should continue in Belmont Creek to
determine if the BMPs that have been applied are sufficient to promote full support of aquatic
life and the cold water fishery. As there is a lag time between BMP implementation and channel
response, any trends in channel recovery should be identifiable as accumulated fine sediment is
flushed through the system.

9.2.6 Washoe Creek

Washoe Creek is a small second order tributary to Union Creek (Appendix A). The listed stream
segment is 6.1 miles long, extending from the headwaters to its confluence with Union Creek.
Washoe Creek is considered partially supporting of aquatic life, the cold water fishery, and
primary contact recreation. Probable causes of impairment on Washoe Creek identified in 2006
include sedimentation/siltation, chlorophyll-a, and nutrients (nitrate/nitrite, total phosphorus, and
total Kjehdahl nitrogen). Probable sources associated with the identified impairments include
open pit mining and silviculture harvesting. In 1996, probable causes included flow alteration,
habitat alteration, and siltation.

Washoe Creek supports a resident westslope cutthroat trout population. Fish densities measured
in 2000 (MTFWP, 2001), range from 5.1 to 5.7 fish/100. Fisheries-related impairments on the
stream identified by MTFWP (2002a) include excessive livestock access to stream banks and
lack of instream complexity.

Washoe Creek is located within the Coloma Mining District, and during the latter part of the
nineteenth century, placer gold was prospected in the stream corridor
(http://deq.mt.gov/abandonedmines/linkdocs/techdocs/143tech.asp). A stamp mill was built
along upper Washoe Creek to process ore derived from the Mammoth mine which was located
about a mile east on the dived between Washoe Creek and Elk Creek. An open pit barite mine
located in the upper part of the drainage has been identified as a potential source of sediment
loading to the creek (http://cwaic.mt.gov).

9.2.6.1 Indicators of Habitat and Water Quality Degradation

The base parameter data collected for TMDL development show that on lower Washoe Creek,
target parameters of <6mm sediment concentrations, pool frequency, and residual pool depths
are not met (Section 5). Measured residual pool depth values are notably low, and approximately
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one-half of the target value. Woody vegetation related parameters are also below target values on
Washoe Creek.

In 2004, DEQ sampled Washoe Creek for nutrients, and all three nutrients that were tested for
exceeded recommendations for aquatic life and contact recreation. Sampling in 2006 on Washoe
Creek also showed elevated nutrient concentrations. Due to limitations in the dataset, however,
the water quality impairment status of Washoe Creek with respect to nutrients is undetermined.

DEQ sampling for metals revealed a high concentration of mercury in a single sediment sample,
however water column samples were not tested and further testing is therefore necessary.
Sampling of Washoe Creek in 2006 did not show any numeric standard exceedences for metals
(Appendix G).

9.2.6.2 Suspected Sources

The suspected causes of impairment on Washoe Creek include historic mining, livestock grazing
within the stream corridor, and silviculture harvesting. An open pit barite mine in the watershed
has been identified a source of sediment to Washoe Creek; the mine contains a large open pit that
drains into Washoe Creek (http://cwaic.mt.gov/). The results of the sediment source assessment
indicate that stream bank erosion is a primary source of the controllable sediment load delivered

to the creek (Table 9-6). Although not included on the 2006 list, low flow alterations are also
suspected as a source of fine sediment accumulations in Washoe Creek.

Table 9-6. Summary of identified problems and applicable treatments, Washoe Creek.

Water Quality Limiting Factors/ Suspected Sources Applicable Treatments
Component Indicators
Sediment Excess Fine Sediment Stream bank sediment (35.7 | Riparian Area BMPs
tons/yr) Grazing BMPs
Roads (0.4 tons/yr) Roads BMPs
Hillslope sediment (2.0 Riparian Area BMPs
tons/yr) Upland BMPs
Grazing BMPs
Low flow alterations Water Conservation BMPs
Habitat Pool extent and quality, Excess fine sediment See above
woody vegetation extent | Valley bottom disturbance | Stream BMPs
Riparian Area BMPs
Nutrients Limited dataset suggests | Insufficient data to Collect additional data to determine
elevated nutrients determine impairment impairment status
status
Temperature Warming on Union Creek | Insufficient data to Collect additional data to determine
at confluence suggests determine impairment impairment status
relatively warm water status
inputs from Washoe Cr.
Metals Single sample identified | Insufficient data to Collect additional data to determine
high metals concentration | determine impairment impairment status
in sediment (mercury) status
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9.2.6.3 Recommended Conservation Practices/BMPs

Recommended conservation practices for Washoe Creek include the application of upland
BMPs, grazing BMPs, and riparian BMPs to facilitate recovery of the stream corridor with
respect to woody vegetation densities, fine sediment loading, and pool habitat parameters. If the
barite mine site constitutes a significant point source of sediment, mitigation measures should be
applied to reduce that loading. Possibilities for the enhancement of instream flows through water
conservation BMPs should be explored as a means to address fine sediment accumulations.

9.2.6.4 Monitoring Needs

DEQ noted that additional sampling of both nutrients and metals is necessary on Washoe Creek
to determine its overall water quality impairment status (http://cwaic.mt.gov). Any future
restoration efforts on Washoe Creek should include monitoring to determine if the projects meet
stated objectives.

9.2.7 East Ashby Creek

East Ashby Creek, a second order tributary to Ashby Creek (Appendix A), is considered
partially supporting of aquatic life and the cold water fishery. Probable causes of water quality
impairment include alteration in streamside vegetative covers, sedimentation/siltation, and
nutrients (total phosphorous and nitrate/nitrite). (http://cwaic.mt.gov). Probable sources
associated with these causes are forest roads, riparian grazing, and silviculture activities.

East Ashby Creek supports fluvial westslope cutthroat trout and brook trout. In 2000, a fish
survey conducted along a 405 foot section of creek at the mouth resulted in the capture of 23
cutthroat trout and 14 brook trout (MTFWP, 2001). Investigators noted that at that time, the East
Fork of Ashby Creek appeared to support higher densities of both westslope cutthroat trout and
brook trout relative to the lower mainstem of Ashby Creek. Fisheries-related impairments
identified on East Ashby Creek include localized areas of riparian livestock overuse, and
sediment impacts related to roads and riparian livestock overuse (MTFWP 2001).

East Ashby Creek is located in the Potomac Mining District
(http://www.deq.state.mt.us/AbandonedMines/linkdocs/techdocs/143 Atech.asp). The Charcoal
Mine, also known as the Shawbut Mine, was opened in 1889 on the East Fork of Ashby Creek,
approximately 0.5 miles upstream of its confluence with West Ashby Creek. The mine produced
lead and silver through the 1950s. The Daisy mine was located within 0.5 miles to the southwest
of the Charcoal Mine.

9.2.7.1 Indicators of Habitat and Water Quality Degradation

The only Type I or Type II sediment/habitat indicator that does not meet target values on East
Ashby Creek is residual pool depths (Section 5). The average residual pool depth measured on
East Ashby Creek is 0.4 ft, whereas the target value is 1.0 ft. This poor condition, with respect to
pool habitat quality, is likely linked to excess siltation in the streambed. Supplemental indicator
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values related to woody vegetation extent and woody debris accumulations are also notably low,
which will contribute to the poor pool habitat quality.

Macroinvertebrate data collected in 2004 on East Ashby Creek have been used to support the
siltation listing on the creek (www.cwaic.mt.gov). Nutrient data also indicate that concentrations
of nitrate and total phosphorous exceed recommendations for aquatic life and contact recreation.
However, additional nutrient data have been deemed necessary on East Ashby Creek to
accurately assess the status of the nutrient impairment.

9.2.7.2 Suspected Sources

Results of the sediment source assessment indicate that roads and road crossings constitute the
majority of the controllable sediment load to East Ashby Creek (Table 9-7). Along sections of
East Ashby Creek, the road corridor encroaches into the riparian zone of the creek. Livestock
grazing in the stream corridor has further contributed to sediment loading and riparian
degradation.

Table 9-7. Summary of identified problems and applicable treatments, East Ashby Creek.

Water Quality Limiting Factors/ Suspected Sources Applicable Treatments
Component Indicators
Sediment Excess Fine Sediment Stream bank sediment (2.4 Riparian Area BMPs
tons/yr) Grazing BMPs
Roads (14 tons/yr) Roads BMPs
Hillslope sediment (7.0 tons/yr) Upland BMPs
Habitat Pool quality Riparian degradation Stream BMPs
Riparian Area BMPs
Grazing BMPs
Nutrients Limited dataset suggests | Insufficient data to Collect additional data to
elevated nutrients determine impairment status determine impairment status
Temperature None Identified None Identified Collect additional data as
necessary
Metals None Identified None Identified Collect additional data as
necessary

9.2.7.3 Recommended Conservation Practices/BMPs

On East Ashby Creek, the primary recommendations for conservation efforts that will help
achieve full support of beneficial uses include effective application of BMPs on roads and within
the stream corridor. The primary objectives of BMP application is the reduced delivery of
sediment to the stream channel, and improved densities of woody riparian vegetation. Road
BMPs should be especially focused where the stream encroaches into the riparian corridor of
East Ashby Creek, as these areas will likely be especially prone to active fine sediment delivery.

In the fall of 2006, a base parameter field crew noted that in the upper portion of East Ashby
Creek, a large riparian exclosure was effectively fencing livestock out of the stream corridor.
Immediately downstream of the exclosure, however, the channel cross section was over-widened
at a livestock crossing. The crew also noted that at the mine site on East Ashby Creek, erosion
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control placed at the toe of the mine spoils would help reduce localized sediment loading to the
creek.

9.2.7.4 Monitoring Needs

The primary monitoring need on East Ashby Creek is for the supplementation of existing
nutrient data to clearly assess the water quality condition on the listed stream segment.

9.2.8 West Ashby Creek

West Ashby Creek is a second order tributary to Ashby Creek (Appendix A). The listed segment
of West Ashby Creek extends for 3.1 miles from its headwaters to the confluence with Ashby
Creek. West Ashby Creek is considered partially supporting of aquatic life and the cold water
fishery. Probable causes associated with this partial support include alteration in stream-side
covers, sedimentation/siltation, and total phosphorous. Associated sources listed as probable in
2006 include forest roads (road construction and use) and silviculture activities.

Westslope cutthroat trout are considered rare in West Ashby Creek (www.cwaic.mt.gov). In
2000, a total of 20 cutthroat trout collected from West Ashby Creek and Ashby Creek fish were
found to be 100 percent genetically pure.

9.2.8.1 Indicators of Habitat and Water Quality Degradation

West Ashby Creek flows primarily through granitic terrain, so the sediment-related quality
targets applied on the stream reflect those considered appropriate to these granitic areas of the
Lower Blackfoot Planning Area. Using targets developed for streams that drain granitic geology,
the substrate targets for <6mm and <2mm fractions in riffles are both met, as are pool tailout
surface fines. Although substrate targets are met, the Type I pool habitat parameters measured in
the stream are below target values (Section 5). The average residual pool depth value is one half
of the target value. Macroinvertebrate metrics are mixed, with the MMI value meeting the target
value, and the RIVPACS O/E value below the target condition.

9.2.8.2 Suspected Sources

A road closely follows West Ashby Creek for several miles; this road is commonly within a few
feet of the stream, and clearly encroaching into the riparian zone of the creek. Road
encroachment along with extensive logging in the upper watershed are suspected sources of
impairment on West Ashby Creek. Results of the sediment source assessment identify both hill
slopes and roads as primary contributors of the controllable sediment load to West Ashby Creek
(Table 9-8).
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Table 9-8. Summary of identified problems and applicable treatments, West Ashby Creek.

Water Limiting Factors/ Suspected Sources Applicable Treatments
Quality Indicators
Component
Sediment Excess Fine Sediment Roads (14 tons/yr) Roads BMPs
Stream bank sediment (4.6 tons/yr) Riparian Area BMPs
Hillslope sediment (41 tons/yr) Forestry BMPs
Upland BMPs
Habitat Pool quality/extent, Excess fine sediment Riparian Area BMPs
Nutrients Limited dataset suggests Insufficient data to Collect additional data to
elevated nutrients determine impairment status determine impairment status
Temperature None Identified None Identified Collect additional data as
necessary
Metals None Identified None Identified Collect additional data as
necessary

9.2.8.3 Recommended Conservation Practices/BMPs

In order to improve water quality conditions on West Ashby Creek, efforts should focus
primarily on reducing the volume of fine sediment to the channel. Current inputs of fine
sediment have resulted in the degradation of instream habitat in the channel. The primary sources
of this sediment have been identified as roads and hill slope areas. Forestry BMPs and Upland
BMPs should both be considered to address the impacts of timber harvesting in the watershed.
These BMPs will help reduce both the production of sediment from hill slopes, as well as the
delivery of that sediment to the creek. Where logging or other access roads encroach into the
valley bottom or riparian zone, roads/culvert BMPs should be aggressively applied to further
reduce sediment loading to West Ashby Creek.

9.2.8.4 Monitoring Needs

Potential nutrient impairments for West Ashby Creek have not been determined. Limited data is
available with respect to nutrients and additional sampling is recommended.

9.2.9 Camas Creek

Camas Creek is a 3™ order tributary to Union Creek, entering Union Creek approximately 7.6
miles upstream from its mouth (Appendix A). Camas Creek is considered partially supporting of
aquatic life and the cold water fishery. Probable causes identified in 2006 include low flow
alterations, sedimentation/siltation, and total phosphorous. Probable sources include grazing in
riparian zones, irrigated crop production, and upstream sources.

The Camas Creek drainage supports westslope cutthroat trout, brook trout, and sculpins.
Westslope cutthroat trout inhabit the headwaters reaches (MTFWP, 2001). In the listed segment
of Camas Creek, westslope cutthroat trout have been noted as rare (http://cwaic.mt.gov).
Fisheries-related impairments on lower Camas Creek identified by MTFWP (2001) include lack
of a riparian overstory, lack of woody debris, and high sediment levels.
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9.2.9.1 Indicators of Habitat and Water Quality Degradation

Camas Creek does not meet any Type I sediment/habitat related targets (Section 5).
Concentrations of fine sediment in riffles are notably high, with 71 percent of the substrate in
riffles consisting of less than 6mm sized material, and 31 percent less than 2mm. Pool habitat
parameters also show poor conditions, as pool frequency is less than half the target value, and
residual pool depths are 60 percent of the target condition. Other habitat related parameters such
as woody vegetation extent and woody debris concentrations depict poor habitat conditions on

Camas Creek.

9.2.9.2 Suspected Sources

The poor pool and substrate conditions on Camas Creek likely reflect both accelerated sediment
loading and poor sediment transport conditions due to flow depletions. Results of the sediment
source assessment indicates that stream banks, roads, and upland areas all contribute significant
proportions of the total controllable sediment load delivered to the creek (Table 9-9). Land use
practices in the stream corridor, including livestock grazing and crop production, are likely
primary sources of these conditions. Camas Creek has locally been ditched between roads and
agricultural fields. In these areas, the channel occupies a very narrow meanderbelt that allows the
formation of some pool habitat. In general, however, the potential of the stream with regard to
habitat complexity is not met due to its straightened course.

Table 9-9. Summary of identified problems and applicable treatments, Camas Creek.

Water Quality Limiting Factors/ Suspected Sources Applicable Treatments
Component Indicators
Sediment Excess Fine Sediment Stream bank sediment (134.5 | Riparian Area BMPs
tons/yr) Stream BMPs
Grazing BMPs
Roads (84 tons/yr) Roads BMPs
Hillslope sediment (107 Grazing BMPs
tons/yr) Upland BMPs
Low Flow Alterations Water Conservation
BMPs
Habitat Fine sediment Excess fine sediment See above
concentrations, pool Channelization Active Restoration
extent/quality, woody Riparian degradation Riparian Area BMPs
vegetation extent Grazing BMPs
Nutrients Limited dataset suggests Insufficient data to Collect additional data to
elevated nutrients determine sources determine impairment
status
Temperature None identified None identified Collect additional data
as necessary
Metals None identified None identified Collect additional data

as necessary
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9.2.9.3 Recommended Conservation Practices/BMPs

As the primary identified water quality limitations on Camas Creek are associated with both
elevated fine sediment delivery and reduced sediment transport capacity, conservation efforts
should focus on improving these two conditions. Sediment delivered to Camas Creek has been
determined from uplands, roads, and stream banks. As a result, sediment loading can be reduced
by applying appropriate BMPs to each of these sources. This includes riparian and grazing BMPs
in the stream corridor, roads BMPs where access roads encroach into the valley bottom, and
upland BMPs where land uses have increased sediment production and down slope transport.
Furthermore, dewatering of the channel has limited the ability of the stream to flush the sediment
that is currently delivered. As such, the application of water conservation BMPs on Camas Creek
will help alleviate the sediment accumulation and associated habitat degradation by flushing fine
material downstream.

Where Camas Creek has been straightened due to encroachment by roads and agricultural fields,
there may be opportunity to widen the meander belt available to the channel. Any opportunity to
widen the stream corridor will facilitate the recovery of a woody riparian corridor, and improve
instream habitat complexity.

9.2.9.4 Monitoring Needs

Recent data collected on Camas Creek indicate excessive or elevated concentrations of several
nutrient parameters. Due to the limited number of samples, however, additional nutrient data are
necessary to accurately assess nutrient-related water quality limitations on Camas Creek.

9.2.10 Union Creek

Union Creek is a primary 3 order tributary to the lower Blackfoot River (Appendix A). The
listed segment of Union Creek is 19.4 miles long. Union Creek is considered not supporting of
aquatic life and the cold water fishery, and partially supporting of primary contact recreation.
Probable causes include arsenic, copper, total phosphorous, physical substrate habitat alterations,
suspended/bedload solids, and temperature. Probable sources include impacts from abandoned
mine lands, animal feeding operations, rangeland grazing, streambank
modification/destabilization, and flow alterations from water diversions. Recent metals sampling
data suggest no impairment due to arsenic or copper, but did identify concentrations of iron that
exceed target levels. As such, a TMDL for iron has been proposed for Union Creek.

Union Creek contains both brook trout and westslope cutthroat trout; brook trout have been
identified in low densities in the middle reaches, and resident westslope cutthroat trout have been
sampled in low numbers in the middle and upper reaches (MTFWP, 2002a). Fisheries
impairments identified by MTFWP (2002a) in the middle and lower reaches of Union Creek
include poor road crossings (undersized culverts), irrigation impacts (low instream flows), lack
of instream complexity, and degraded riparian vegetation resulting from excessive livestock
access to stream banks. In general, the fishery in Union Creek has been described as “extremely
depressed” (http://cwaic.mt.gov).
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The headwaters area of Union Creek is part of the Copper Cliff mining district. The Copper Cliff
mine was located near the upstream end of a steep tributary to upper Union Creek. The mine was
discovered in 1890 and was developed with about 1,500 feet of underground workings prior to
1916 (http://deq.mt.gov/abandonedmines/linkdocs/techdocs/144tech.asp). The ore extracted from
the mine was primarily copper, with some gold and silver. The mining district continued some
ore production through the 1950s. Some ore within the district reached 22 percent copper,
however the average copper concentrations were probably less than 1 percent. The Frog’s Diner
Mine is located downslope from the Copper Cliff Mine, adjacent to the Union Creek channel.
The headwaters area of Union Creek has been harvested for timber. Downstream, confinement
decreases through a low density willow corridor within an irrigated valley bottom that is
typically grazed by horses. Elevated metals concentrations have been associated with historic
mining in the upper watershed.

9.2.10.1 Indicators of Habitat and Water Quality Degradation

A total of six base parameter sites were assessed on Union Creek in 2006 in support of TMDL
development. At virtually all of the assessed sites, which include relatively steep, confined
channels (B-types), moderately steep, sinuous channels (Eb-types), and low gradient, narrow and
deep channels (E-types), conditions related to pool habitat quality and fine sediment
accumulations are poor (Section 5). Residual pool depths do not meet target values in all channel
types. Although the percent fine sediment concentrations measured in riffles are met in the Eb
channel types, pool tailout surface fines are above target values. In the low gradient E channel
types within the Potomac Valley, pool frequencies measured at one assessment site is
approximately one half of the target value. Woody vegetation extents are typically low in these
reaches, and none of the assessed E channel type reaches meet targets with respect to
entrenchment ratio. This entrenched condition in much of lower Union Creek reflects a systemic
lack of floodplain access through the Potomac Valley.

On upper Union Creek, temperature data collected in the summer of 2006 document relatively
cool temperatures near the headwaters and at the Plum Creek property boundary approximately 6
miles downstream. From the Plum Creek boundary to Washoe Creek, groundwater influx and
abundant shading vegetation keep temperatures relatively low. Within this reach, Union Creek
currently meets TMDL-associated water quality objectives for temperature (Section 7).
Downstream of the Washoe Creek confluence, however, temperatures measured in Union Creek
increase significantly. At Potomac Road, measured diurmal fluctuations in water temperature
were 20° F to 25° F a day (summer 2006), indicating large thermal gains from daytime heating
downstream of Washoe Creek. The maximum water temperature measured at Potomac Road
briefly exceeded 80° F in late July of 2006. Below Potomac Road, gains in water temperature are
tempered by inputs of relatively cool groundwater and tributary surface flow until Morrison
Road. Below Morrison Road, temperatures increase in Union Creek. At the mouth of the creek
near the Blackfoot River, average daily water temperatures in late July 2006 approached 75° F,
and instantaneous measurements exceeded 80° F during six consecutive days in late July 2006.
Results of SNTEMP modeling indicate that to meet the target temperature condition on
lowermost Union Creek (below Morrison Road), seventy-six percent woody bankline vegetation
is needed, along with a 15 percent increase in flows, as well as channel narrowing in areas of
inappropriately high width to depth ratios.
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With regard to nutrients, previous data collection efforts have identified elevated nutrient values
in lower Union Creek (http://cwaic.mt.gov). However, in order to determine the current water
quality impairment status with respect to nutrients on Union Creek, additional data needs to be

collected.

A total recoverable iron concentration of 1,200 pg/L was measured in upper Union Creek during
low flow conditions, which exceeds the chronic aquatic life standard of 1000 pg/L. A roadside
seep in the upper watershed had an iron concentration of 12 mg/L (Section 6).

9.2.10.2 Suspected Sources

The results of the sediment source assessment indicate that fine sediment loading into Union
Creek is predominantly the result of accelerated bank erosion (Table 9-10). This bank erosion
can be linked to land use practices in the stream corridor.

The gains in Union Creek water temperature downstream of Washoe Creek are attributed to
warm tributary inflows from Washoe Creek, as well as due to a lack of shading vegetation on
Union Creek below the confluence. Substantial gains below Morrison Road are attributed to a
lack of riparian shading, degradation of channel morphology, and dewatering due to flow

diversions.

High iron concentrations in Union Creek were measured in the upper reaches of the watershed,
in areas of active seepage on the channel margin at the Frog’s Diner Mine. The suspected source
of this high iron concentration is mine seepage from hard rock mining areas.

Table 9-10. Summary of identified

roblems and applicable treatments, Union Creek.

Water Limiting Factors/ Suspected Sources Applicable Treatments
Quality Indicators
Component
Sediment Excess Fine Sediment Stream bank sediment (952.5 Riparian Area BMPs
tons/yr)
Grazing BMPs
Roads (75 tons/yr) Roads BMPs
Hillslope sediment (181 tons/yr) | Upland BMPs
Riparian Area BMPs
Habitat Pool frequency, residual Excess fine sediment; riparian Riparian Area BMPs
pool depth, woody degradation Grazing BMPs
vegetation extent
Nutrients Limited dataset suggests Insufficient data to define Collect additional data as
elevated nutrients sources necessary
Temperature | Elevated temperatures Degradation of riparian Riparian Area BMPs
below Washoe Creek vegetation and associated shade, | Active channel restoration
dewatering, and channel Water Conservation BMPs
overwidening
Metals Iron Seepage from hard rock Reclamation

mines/waste rock
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9.2.10.3 Recommended Conservation Practices/BMPs

Fine sediment loading and elevated water temperatures are key problems that should be
addressed by the application of conservation practices on Union Creek. The application of
Riparian BMPs and Grazing BMPs will facilitate the recovery of woody vegetation within the
reach. Due to the degraded nature of the corridor, however, any passive BMP application such as
riparian fencing should be accompanied by intensive willow revegetation to facilitate the
recovery of streambank stability, and to improve shading. Bioengineered erosion control
measures would be appropriate in grazed pasture areas that contain high eroding banks. Because
of the impacted cross section on much of lower Union Creek, active reconstruction of the
channel to reduce width to depth ratios and improve floodplain connectivity would further
contribute to system recovery.

The application of water conservation measures on Union Creek and its tributaries is
recommended, as increased instream flows will help improve overall health of the stream by
supporting woody vegetation growth, lowering stream temperatures, and flushing fine sediment
from the streambed.

The reclamation of areas prone to seepage discharge of iron-rich waters is an important
component of water quality management in upper Union Creek. This reclamation should include
a thorough evaluation of water treatment/seepage reduction alternatives to maximize the
cost/benefit of any such work and to ensure that beneficial uses on Union Creek are met.

9.2.10.4 Monitoring Needs

Recent data collected on Union Creek indicate excessive or elevated concentrations of several
nutrient parameters. Due to the limited number of samples, however, additional nutrient data are
necessary to accurately assess nutrient-related water quality limitations on Union Creek.

9.2.11 Mainstem Blackfoot River

Two listed segments of the mainstem Blackfoot River are within the Lower Blackfoot Planning
Area. The upper segment extends from Monture Creek to Belmont Creek. Only the portion of
this segment extending from the Clearwater River to Belmont Creek is within the planning area.
This reach was listed for nutrients and siltation in 1996; subsequent listings in 2000, 2002, and
2004 include nutrients and thermal modifications. The listed causes of impairment in 2006
include nutrients (nitrogen and phosphorous) and water temperature.

The listed segment of the Blackfoot River extending from Belmont Creek to the Clark Fork
River is entirely within the Lower Blackfoot Planning Area. Pre-2006 listings on this segment
included nutrients, siltation, and toxics; in 2006, the segment was listed for ammonia. Probable
sources for the ammonia listing included contaminated sediments, riparian grazing, and
silviculture. In 2006, the Johnsrud section, which extends from Belmont to Union Creeks, was
described as having minor impairment (http://cwaic.mt.gov). Further downstream, at the USGS
gaging station approximately 7 miles above the mouth, the river was described as having
moderate impairment due to potential metals impacts (iron, lead, and copper) observed in the
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1990s. At the lowermost end of the reach, sediments near Milltown were elevated in ammonia.
Data collected post-2000 indicate that metals were no longer elevated, although ammonia levels
remained relatively high.

Results of TMDL assessments within all Blackfoot River watershed planning areas suggest that
pollutant problems in the mainstem Blackfoot River can be in part addressed through the
application of appropriate conservation measures on contributing tributaries. If successful
conservation measures are put into place on contributing streams, the loadings delivered to the
mainstem will be commensurately reduced. The recommended approach to improving water
quality on the mainstem Blackfoot is to focus on these tributary inputs and carefully monitor the
mainstem with respect to metals, nutrients, temperature, and sediment, to determine if
conservation measures are effective, and if undocumented sources of impairment on the
mainstem itself have not been identified.

9.3 Implementation Strategy

Successful implementation of this restoration plan and achievement of water quality targets will
depend on many factors. This section outlines key elements, strategies, resources, and tools for
implementation. Implementation will ultimately depend on the ability, willingness, and priorities
of landowners, land managers, and restoration partners.

9.3.1 Key Elements and Approaches

Section 9.2 of this plan describes recommended management actions specific to water quality
causes and sources for each impaired water body. The following are key elements to be
considered during the implementation of this water quality restoration plan as part of larger
watershed efforts.

Partnerships are a primary reason for the success of restoration and conservation efforts in the
Blackfoot watershed and continuing this approach is crucial to successful implementation of this
plan. Partnerships allow organizations to pool resources, meet multiple management objectives,
and reduce duplicative efforts. Equally important is the continued cooperation and involvement
of local landowners as a number of water quality impairment issues and much of the restoration
needed will occur on private lands. Implementation and achievement of water quality targets will
depend largely on the cooperation and support of private landowners and watershed stakeholders
and a willingness to work across ownership and management boundaries.

Whenever possible, water quality restoration objectives should include or be included in
comprehensive management plans. Comprehensive management is a holistic approach in which
a number of resource concerns are addressed through a series of management actions.
Comprehensive management allows multiple resource objectives to be met while meeting
landowner objectives. It also ensures that benefits from implementation of conservation practices
are not offset by failures elsewhere.

Similarly, water quality restoration objectives should integrate or be integrated into existing
management directives. In 2005, the Blackfoot Challenge and its partners developed the “Basin-
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wide Restoration Action Plan for the Blackfoot Watershed.” This plan examines the three
primary programs currently driving stream restoration in the Blackfoot (native fisheries
restoration, water conservation, and water quality restoration) and their relationships. The results
of this analysis show a strong correlation between streams needing some level of restoration as
identified by these three programs. When restoration projects are being developed, this document
can serve as a valuable resource for identifying multiple programmatic objectives.

Selection of conservation practices should be site specific. The effectiveness of conservation
practices can vary from site to site. Water quality restoration objectives, other resource
management objectives, and landowner needs should be evaluated when developing
comprehensive management plans to achieve all potential benefits.

Once conservation practices have been implemented, it is important that the practices be
maintained and properly managed. To avoid failure and further degradation, implemented
practices should be monitored regularly by the lead partner or landowner (Section 9.4).

It is essential to protect or maintain areas where water quality targets and objectives are being
met. Current management practices should be maintained in areas where restoration has already
occurred or areas that are trending towards recovery. If disturbance is necessary, steps should be
taken (BMP implementation) to ensure impacts are minimal.

The TMDL process cannot possibly identify all impaired streams or water bodies. There are a
number of streams not assessed during this process where water quality could be improved.
These un-assessed streams are also likely to contribute to water quality concerns at a watershed
scale. Streams not included on the 303(d) List or not assessed during TMDL development should
not be excluded from water quality restoration efforts.

9.3.2 Partners and Priorities

The Blackfoot watershed has a long history of restoration, conservation, cooperation and
partnerships. Organizations such as the Blackfoot Challenge and the Big Blackfoot Chapter of
Trout Unlimited (BBCTU) have facilitated public-private partnerships in an effort to address
natural resource issues on a watershed-wide scale. These partnerships have led to a tremendous
amount of successful on-the-ground restoration and conservation projects. While this plan
recognizes that partners will pursue restoration projects based on organizational priorities and
management directives, it strongly encourages partnerships as a means of implementation. The
following describes water quality related management activities, directives, and priorities of
major stakeholders in the Blackfoot watershed.

The Blackfoot Challenge is a landowner based watershed group whose mission is to “enhance,
conserve and protect the natural resources and rural lifestyle of the Blackfoot River Valley for
present and future generations.” The Blackfoot Challenge is involved with a number of natural
resource related programs including weed management, wildlife and wildlife habitat
management, conservation of large landscapes, drought and water conservation, and education.
The Blackfoot Challenge has also served as the primary facilitator of stakeholder involvement in
the water quality restoration planning and TMDL development process in the Blackfoot
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watershed and will continue to work with all partners and private landowners on implementation
of this plan and restoration of water quality.

For the past 20 years, the Big Blackfoot Chapter of Trout Unlimited (BBCTU) has lead native
fish recovery efforts in the Blackfoot watershed. With their partners, BBCTU has completed
hundreds of projects that have improved fish habitat, fish migration, wetlands, riparian areas, and
water quality throughout the watershed. In the future, BBCTU will continue to develop and
implement projects that aid in the recovery of native fisheries on both private and public lands.
These projects will undoubtedly have positive impacts on water quality.

Much of the success of the Blackfoot Challenge and BBCTU has been due to the participation
and support of private landowners. Private landowners have played a critical role in the
development of this water quality restoration plan by allowing access to lands, sharing
knowledge of streams and management practices, and participating in public forums during its
development. Their support and participation will become even more important as this plan is
implemented.

The Natural Resource Conservation Service (NRCS) focuses primarily on agricultural land
(grazing land and cropland), and the predominate use of private land in Montana. NRCS
emphasizes voluntary, science based assistance, partnerships, and cooperative problem solving at
the community level through the locally-led conservation process. NRCS offers numerous
programs to private landowners and agricultural producers for the implementation of
conservation practices. Sustainable agriculture as well as the improvement and protection of
streams, riparian areas, water quality — specifically sediment and nutrient reduction, and water
quantity are primary program objectives of the NRCS.

Missoula Conservation District promotes sustainable resource management for all natural
resources in Missoula County. Their goals (in order of priority) are to improve and protect water
quality, stream corridors and stream and riparian habitats; improve and protect water availability;
mitigate resource impacts of suburban development in rural areas; promote wise land use
practices; and increase public awareness of the conservation district's role and responsibilities.
Missoula Conservation District administers the State 310 Law (Natural Streambed and Land
Preservation Act of 1975) within Missoula County on private landowner projects. The purpose of
the 310 Law is to insure that projects on perennial streams will be carried out in ways that are not
damaging to the stream or to adjoining landowners. In addition to the 310 Law administration,
Missoula CD offers technical assistance and funding to private landowners both through their
staff and programs and through partnership with NRCS to implement natural resource
conservation practices.

Plum Creek Timber Company owns and manages approximately 108,473 acres in the Lower
Blackfoot planning area. The Plum Creek Native Fisheries Habitat Conservation Plan
(PCNFHCP) describes primary restoration objects for basins within the Blackfoot watershed.
The PCNFHCP includes specific timeframes for upgrading roads in all drainages by 2010 and
2015 of which substantial work has been done to date. Fish passage barrier removal is being
done in conjunction with road improvements. Riparian protection, research and monitoring,
grazing leases, range management plans are also included in this plan.
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The U.S. Forest Service manages approximately 20,248 acres in this planning area. The primary
focus of the Lolo National Forests, with respect to water quality, is reducing sediment delivery
from roads through implementation of Road BMPs and general road improvements. Many of
these road improvements will also include replacement of undersized culverts allowing for fish
passage, improved flow conveyance, and improved stream channel form and function.

The Montana Department of Natural Resources and Conservation (DNRC) manages lands in the
Lower Blackfoot planning area. DNRC’s on-going projects include implementation of Road and
Forestry BMPs and enforcement of Montana’s Streamside Management Zone (SMZ) Law to
reduce erosion, sedimentation, and to protect water quality. Projects may include road inventory
maintenance and road improvements/removal such as the upgrade of existing roads and stream
crossings constructed prior to BMP to improve water quality and allow for fish passage. DNRC
also utilizes extended SMZ widths on sites with high erosion risk or on streams supporting cold-
water fish species to protect fish habitat. DNRC is, and will continue to be an active partner with
landowners and agencies for restoration activities to improve water quality, conservation
activities, and fish habitat.

Montana Fish, Wildlife and Parks (FWP) is responsible for the management of rivers and
streams in Montana. The primary focus of Montana FWP will continue to be native fisheries
recovery and management. Montana FWP has been a significant partner in efforts to date.

The Montana Department of Environmental Quality (DEQ) is charged with oversight and
implementation of the Non-Point Source (NPS) Program. DEQ has provided technical and
financial assistance to the development of TMDLs in the Lower Blackfoot planning area.
Through the 319 program, DEQ will also be able to provide technical and financial assistance to
the implementation and monitoring activities described in this restoration plan.

The U.S. Geological Survey (USGS) collects, monitors, analyzes, and provides scientific
understanding about natural resource conditions, issues, and problems. This is evident in the
Blackfoot as USGS maintains five continuous flow and temperature gages and has provided
assistance to multiple organizations in the collection and analysis of water quality data. USGS
will continue to aid in the understanding of water quality issues and solutions through future
monitoring.

The water quality related management activities and directives described above offer numerous
opportunities for implementing this restoration plan through partnerships. The Blackfoot
Challenge and BBCTU will continue their partnership to implement projects that lead to
improved water quality, native fish recovery, and water conservation. Much of the work needed
to achieve water quality targets and objectives will occur on private lands. The Blackfoot
Challenge, BBCTU, local Conservation Districts, and the Natural Resource Conservation
Service (NRCS) have a long history of private lands restoration and conservation and working
together will likely be the lead organizations developing and implementing water quality
restoration projects in cooperation with private landowners. The Blackfoot Challenge and
BBCTU have also worked extensively with other private organizations and public agencies to
implement restoration projects and conduct monitoring. These are just a few examples of the
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partnerships at work in the Blackfoot. Strengthening these partnerships and forming new
partnerships will allow partners to meet internal water quality management objectives as well as
those of this plan.

9.3.3 Water Quality Restoration Projects

Section 9.2 of this plan provides specific management recommendations for achieving water
quality targets for impaired streams in the Lower Blackfoot planning area. Numerous projects
and opportunities are possible based on these recommendations but will require further
development prior to implementation. Table 9-11 presents a list of projects on listed and non-
listed streams in the Lower Blackfoot planning area that are under development or slated for
implementation in the near future by various partners.

Table 9-11. Water Quality Restoration Projects

Stream/Watershed | Project Partners Project Water Quality Status

Description Component
Blackfoot River BBCTU/Private Landowner | Fencing, off-stream | Improve riparian | Under
(Clearwater River to watering facilities; area vegetation development
Belmont Creek) and grazing and bank

management plan stability; reduce

erosion

9.3.4 Funding

A number of funding sources are available for implementation of water quality restoration
projects and monitoring under this restoration plan. Table 9-12 contains a list of funding
opportunities including state, federal, and private sources. The funding limits, funding cycle,
eligible applicants, and a description are provided for each grant source. While this is a fairly
comprehensive list of potential funding sources for project implementation, there are numerous
other funding sources that could support implementation of this restoration plan which are not
listed and further research will be required.
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Table 9-12. Funding Programs

Agency/Grant Amount Funding Who Can Description
Program Cycle Apply
DEQ 319 Program 1.5 million Annual Government Funds must be used for water
annually Entities and quality protection, improvement,
Non-profit or planning; 4 categories of
Organizations applications - Watershed TMDL
Planning, Watershed Restoration,
Groundwater, and
Information/Education
MT FWP Future ~$750,00 annually | 6 months Anyone, but Projects that restore or enhance
Fisheries coordination habitat for naturally reproducing
with local populations of wild fish.
fisheries
biologist
recommended
DNRC RRGL $300,000 this Biannual Government Must be for the conservation,
Planning Grant biennium Entities management, development, or
protection of a renewable resource
in Montana. 50% cash match
required unless sponsored by a
non-revenue producing entity such
asa CD
DNRC RRGL Grant | 4 million biennial Biennial Government Must be for the conservation,
Entities management, development, or
protection of a renewable resource
in Montana.
DNRC RDGP 4 million biennial Biennial Government Projects that reclaim lands
Entities damaged by mining; activities that
address crucial state needs.
Projects must provide benefits in
one or more of the following:
reclamation, mitigation, and
research related to mining and
exploration; identification and
repair of hazardous waste sites,
research to assess existing or
potential environmental damage.
DNRC Private $100,000 biennial | Biennial An individual Projects relating to water where
Grants association, for- | the quantifiable benefits exceed
profit the costs
corporation or
non-profit
corporation
NRDP - Large 6.5 - 8.5 million Annual Government Projects must restore, replace, or
Grants annually Entities, acquire the equivalent of injury
Privates, Non- natural resources and/or lost
profits services covered in Montana v.
ARCO lawsuit
NRDP - Project $200,000 annually | Annual Government Projects must restore, replace, or
Development Grants Entities, acquire the equivalent of injury
or Small Projects Privates, Non- natural resources and/or lost
profits services covered in Montana v.
ARCO lawsuit
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Table 9-12. Funding Programs

Agency/Grant Amount Funding Who Can Description
Program Cycle Apply
USFWS Fish & Nationally 3.6 Annual Unrestricted Project funding is for fish passage
Habitat million in 2005 restoration by removing or
Conservation - Fish bypassing barriers to fish
Passage movement such as dam removal,
culvert renovation, designing and
installing fish ways, installing fish
screens, and barrier inventories to
identify additional fish passage
impediments.
USFWS Partners for | Nationally 16.8 Annual Some This program provides technical
Fish & Wildlife million in 2005 restrictions and financial assistance to private
Program landowners for habitat restoration
on their lands. A variety of
habitats can be restored to benefit
federal trust species (for example
migratory birds and fish and
threatened and endangered
species).
USFWS Private Nationally 6.5 Annual Some This program provides grants and
Stewardship Grants | million in 2005 restrictions other assistance to individuals and
Program groups engaged in private,
voluntary conservation efforts that
benefit species listed or proposed
as endangered or threatened under
the ESA. Eligible projects include
those by landowners and their
partners who need technical and
financial assistance to improve
habitat or implement other
activities on private lands.
USFWS Not specified Annual State This program funds a wide array
Cooperative governments of voluntary conservation projects
Endangered Species that have a for candidate, proposed, and listed
Conservation Fund current endangered species.
(Section 6) cooperative
agreement with
the Secretary of
the Interior
USFWS Not specified Annual Not specified Support efforts that restore natural
Cooperative resources and establish or expand
Conservation wildlife habitat
Initiative
USFWS Fisheries Not specified Annual Local and state Design, construction, and
Restoration & governments, installation of fish screens, fish
Irrigation Mitigation partnerships, ladders, or other fish passage
Act (FRIMA) and devices associated with water
Conservation diversions. Projects may also
Districts. include modifications to water
Landowner is diversion structures that are
often a co- required for effective functioning
applicant of fish passage devices.
12/11/2008 DRAFT 157




Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 9.0

Table 9-12. Funding Programs

Agency/Grant Amount Funding Who Can Description
Program Cycle Apply
USFWS Dingell- Nationally ~293 Annual State fish & Support activities designed to
Johnson Sport Fish million in 2005 & wildlife restore, conserve, manage, or
Restoration 2006 agencies enhance sport fish populations and
the public use benefits from these
resources; and to support activities
that provide boating access to
public waters. Projects supported
include fish habitat improvement,
research on fishery problems,
surveys and inventories of fish
populations, provision for public
use of fishery resource, and lake
and stream rehabilitation.
USFWS Landowner | Nationally 18 Annual State fish & These grants are available for
Incentive million in 2005; 34 wildlife conservation efforts to be carried
million in 2006 agencies out on private lands, to provide
technical or financial assistance to
private landowners for the purpose
of benefiting Federally listed,
proposed or candidate species.
USFWS North 61 million in 2005; | Annual Public and Funds may be used to restore,
American Wetlands | 75 million in 2006 private manage, and/or enhance wetland
Conservation Fund organizations or | ecosystems and other habitat for
(NAWCA) individuals who | migratory birds and other fish and
have developed | wildlife. Lands and waters must
partnerships to have as their primary purpose
carry out long-term water conservation for
wetland the benefit of migratory birds and
conservation other wildlife.
projects
NRCS Not specified - Annual Private Provides voluntary conservation
Environmental varies from landowners that | program for farmers and ranchers
Quality Incentives national to state are agricultural | that promote agricultural
Program level producers (can production and environmental
be assisted by quality as compatible national
conservation goals.
groups,
consultants,
etc.)
NRCS Wildlife Not specified - Annual Private Voluntary program for people who
Habitat Incentives varies from landowners (can | want to develop and improve
Program national to state be assisted by wildlife habitat primarily of
level conservation private lands. This program
groups, provides both technical and cost
consultants, share assistance to establish and
etc.) improve fish and wildlife habitat.
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Table 9-12. Funding Programs

Agency/Grant Amount Funding Who Can Description
Program Cycle Apply
FSA Conservation Acreage capped Annual Private Program offers annual rental
Reserve Program program - currently landowners that | payments, incentive payments, and
39.2 million acres are agricultural | cost-share for establishment of
nationally producers (can grasslands, riparian habitat, and
be assisted by wetlands on marginal cropland and
conservation pastureland.
groups,
consultants,
etc.)
NRCS Wetlands Not specified - Annual Private Voluntary wetland conservation
Reserve Program varies from landowners (can | program that offers perpetual
national to state be assisted by easements, 30-year easements, and
level conservation 10-year restoration cost-share
groups, agreements. NRCS holds CEs;
consultants, private landowner controls access
etc.) and performs management.
BOR Water $450,000 Annual Unrestricted Financial assistance for
Conservation Field demonstration programs and pilot
Services Program projects to promote and implement
improved water management and
conservation. Also for planning,
designing, and construction
improvements that will conserve
water, increase water use
efficiency, or enhance water
management through measurement
or automation, at existing water
supply projects within the 17
western states.
Columbia Basin Not specified Not Qualified Local | Improve flows to streams and
Water Transaction specified Entities (Trout rivers in the Columbia Basin
Unlimited) through water acquisitions,
boosting efficiency, conserving
habitat, rethinking the source,
pools, and banks.
Tri-County Varies - designated | Annual - Unrestricted - Projects must be located within
Resource Advisory | by counties each The preference is for | one of the three counties covered
Council fiscal year. SRSCSDA projects with by the Tri-County RAC (Deer
$100,000 was expires on several partners | Lodge, Granite, or Powell). Funds
available for the September must be spent on projects that
2005 fiscal year 30, 2006. benefit federal land, although
Congress projects do not have to be located
will need to on federal land. Eligible projects
re-approve include watershed restoration and
this Act for maintenance; restoration,
funding past maintenance, and improvement of
this date wildlife and fish habitat; or
reestablishment of native species.
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9.4 Evaluating Success and Adaptive Management

This plan acknowledges the uncertainties and limitations associated with setting water quality
restoration targets and timelines for achieving those objectives. Stakeholders recognize that this
plan is only the first step in a cyclical process that will be employed to restore water quality in
the Lower Blackfoot planning area. Water quality restoration targets and objectives as well as the
expectations for achieving them will likely need to be modified over time as implementation
occurs, natural conditions change, and new knowledge is gained.

In order to determine whether the causes and sources of water quality impairment have been
properly identified, whether water quality restoration targets are being achieved as a result of
implementation, where additional work is needed, and if adjustments to the plan are necessary it
will be important to establish a program for measuring success. This section describes key
elements needed for evaluating the restoration of water quality in the Lower Blackfoot planning
area and strategies for adaptation based on experiences and new knowledge.

9.4.1 Tracking Implementation

A system for tracking completed projects and monitoring is necessary to evaluate the local and
cumulative effects of restoration on water quality. The “Basin-Wide Restoration Action Plan”
proposes such a tracking system but it has not yet been developed. An integral part of evaluating
the success of this water quality restoration plan will be to develop, implement, and maintain this
tracking system. The Blackfoot Challenge maintains a small internal database of completed
projects and monitoring in which it has been a partner. The Blackfoot Challenge will continue to
update and maintain this database with projects it implements under this restoration plan. The
Blackfoot Challenge will also pursue the development of a watershed project database in which
partners can regularly update information.

9.4.2 Monitoring

Monitoring at various scales will be critical to evaluating the success of this restoration plan.
Monitoring is required to assess the effectiveness of restoration activities both locally and at the
watershed scale. Monitoring will also help to assess whether water quality restoration targets are
being met as a result of restoration activities; provide justification to modify restoration
strategies, numeric targets, load allocations, or timelines for achieving water quality restoration
objectives when appropriate; and to identify or better delineate additional causes and sources of
water quality impairment. The following describes four levels of monitoring that are
recommended under this plan.

9.4.2.1 Restoration Effectiveness Monitoring

Site specific restoration monitoring should be used to evaluate the effectiveness of restoration in
achieving water quality restoration targets for a given stream or stream reach. Monitoring
parameters will vary based on the 303(d) Listed stream and its associated impairments and
specific monitoring plans will need to be developed based on the project. The Restoration
Effectiveness Monitoring Protocol of the “Basin-Wide Restoration Action Plan” was written to
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provide restoration planners with a common reference for determining the appropriate
monitoring parameters/activities to utilize on a given project. Table 9-13 comes directly from the
Restoration Effectiveness Monitoring Protocol and shows suggested monitoring parameters to be

used for restoration projects depending on the restoration goals and/or the particular water
quality impairment.
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Table 9-13. Restoration Monitoring Matrix

METRICS RESTORATION PROJECT OBJECTIVES/IMPAIRMENT CAUSES
In-Stream Habitat Reduce Reduce Reduce Ag Riparian Reduce Reduce
Flow Restoration Substrate Thermal Runoff Area Elevated Elevated
Maintenance Siltation Modificatio Restoration Metals Nutrients
n
BIOLOGICAL METRICS
Fish Population Surveys X X X X X X
Redd Counts X X X X X X
Macroinvertebrate Sampling X X X X X X X X
Periphyton Sampling X X X X X X
Chlorophyll-a X X
PHYSICAL PARAMETERS
Habitat Assessments X X X
Riparian Assessment X X X X X
Water Temperature X X X X X X
Flow Monitoring X X X X
Photo Points X X X X X X X X
WATER CHEMISTRY
TSS Samples X X X X
Nutrient Sampling X X
Metals Sampling X
STREAM SUBSTRATE COMPOSITION
McNeil Core Samples X X X
Percent Fine Sediment Content X X X
X — Metrics marked in bold should be given primary consideration for monitoring
TSS- Total Suspended Sediment
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The Blackfoot Challenge has recently been involved with site specific project monitoring for
projects in which it is a partner. The Blackfoot Challenge has used the Restoration Effectiveness
Monitoring Protocol to determine appropriate monitoring parameters. The Blackfoot Challenge
will continue to conduct site specific restoration monitoring on projects where it is a partner and
will continue to track these data collection efforts. Other partners often collect site specific
restoration data. Data collected by various partners should be viewed collectively when
evaluating the project effectiveness. A variety of methodologies for data collection are also
utilized. Whenever possible, site specific restoration monitoring on previously assessed locations
will utilize previous assessment methods to ensure consistency.

9.4.2.2 Status and Trends Monitoring

Over the past 15 years, hundreds of stream related projects have been implemented by various
partners in the Blackfoot watershed (Blackfoot Challenge, 2005). These projects have improved
conditions locally and have undoubtedly had a cumulative impact on water quality and fisheries
resources throughout the watershed. In addition to measuring the effectiveness of individual
projects, monitoring will need to occur at the watershed scale. In 2004, partners in the Blackfoot
developed and implemented the Blackfoot Watershed Status and Trends Water Quality
Monitoring Program. The purpose of this program was to “develop a fixed set of locations to
evaluate and describe the status, spatial patterns, and time trends in water quality in the
Blackfoot watershed” (Land & Water 2002). In 2004 and 2005 water quality data was collected
at 12 stations in the Blackfoot providing baseline conditions. Of these 12 stations, one is located
within the Lower Blackfoot planning area (Land and Water, 2004). Monitoring at this scale is
important to understanding water quality in the Blackfoot. Due to the expense of this monitoring
program, it is not feasible to perform this monitoring on an annual basis. However, monitoring at
these stations at least every 3 to 5 years is recommended.

9.4.2.3 Additional TMDL Assessments

Several cases arose during the development of TMDLs for the Lower Blackfoot planning area
where additional assessments or monitoring are needed to better understand conditions, better
delineate, quantify, or identify water quality impairment sources including natural or
anthropogenic sources; or identify additional water quality impairments or impaired streams. The
following describes additional TMDL assessment needs.

e The scale of the SWAT model used to determine the sediment load from hill slope
sources was broad and coarse. Continued refinement or redevelopment of a predictive
sediment loading model with improved sub-basin resolution, improved landcover
characteristics, and more accurate flow characterizations is recommended. The
refinement of the SWAT model should also be supplemented with field measured hill
slope sediment loading rates and volumes.

e Based on recent studies conducted by Plum Creek Timber Company and the University
of Montana, base erosion rates (10 tons/acre/year)chosen to calculate road sediment loads
should be reevaluated during the five-year TMDL review. Sugden and Woods (2007)
found that the estimated base erosion rate of 10 tons/acre/year are three to ten times
higher than actual measured values.

12/11/2008 DRAFT 163



Lower Blackfoot TMDLs and Water Quality Improvement Plan — Section 9.0

e Due to limited datasets, TMDLs were not developed for nutrients in the Lower Blackfoot.
Additional monitoring is needed to determine nutrient impairments, to identify potential
nutrient sources, and to identify possible management actions. Streams requiring
additional nutrient sampling in the Lower Blackfoot include West Fork Ashby Creek,
East Fork Ashby Creek, Camas Creek, Upper Elk Creek, Union Creek, Washoe Creek,
and the Blackfoot River.

e Similar to nutrients, the current dataset for metals is limited and additional monitoring is
recommended. Metals sampling should include streams previously listed for metals
impairments (Upper Elk Creek, Union Creek, and the Blackfoot River) and in areas
where extensive mining has occurred. Additional metals sampling will lead to a better
understanding of impacts to water quality from historic mining and identify possible
restoration activities in these areas.

e Sediment from potential culvert failures represents a substantial portion of controllable
sediment load and necessary sediment load reduction. An assessment of culverts in the
Lower Blackfoot planning area is recommended to identify those culverts most at risk for
failure and to develop a prioritized list of culvert upgrades.

9.4.2.4 Five-Year Review

Five years following TMDL development, Montana DEQ evaluates the Watershed Restoration
Plan and all other available sources of information for BMP implementation, criteria attainment,
beneficial use support, and the degree to which TMDL objectives have been met (Montana DEQ
Framework for TMDL Five-Year Review, December 2006). The Blackfoot Challenge and its
partners will assist DEQ as needed on any future evaluations of this plan.
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